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1. Diversity of living organisms 


origin of life - evolution - diversity of living organisms - unity in diversity 
`= differences between the living and the non-living - plants. - differences 
between plants and animals - diversity in plants and classifi cation - 
common properties of living organisms 


Life originated on earth millions of years ago. Before that the earth 
was too hot for any form of life to survive. Gradually the earth cooled 
down. Conditions on earth became better suited for the appearance of 
life forms. At first, there was an abundance of inorganic chemicals. 
From these inorganic chemicals, by the action of natural forces like 
light, radiation, heat, rain, lightning and other physical and 
chemical forces, organic chemicals were formed. 

Organic chemicals are the raw materials from which all living 
organisms are made. The organic chemicals in turn are made of 
carbon, hydrogen, oxygen, nitrogen, phosphorus, sulphur and other 
chemicals. 

Some of the organic compounds thus formed were the nucleic acids 
and amino acids. Nucleic acids have the unique ability to make exact 
copies of themselves. In other words, they are capable of reproduction. 
The nucleic acids, with the help of proteins, became independent 
units by building a wall around themselves using more chemicals like 
carbohydrates, fats and other elements. These independent units 
called cells were able to grow and reproduce themselves making use 
of the chemicals around them as raw material. This is how life first 
began on earth. 


1. Diversity of living organisms 


When life first began on earth all living organisms were made of 
single cells (unicellular). All forms of life resembled each other. 
They did not remain that way for long. Over the years, changes 
Occurred continually. Today there are thousands and thousands of 
different living organisms on earth. The unicellular organisms 
evolved into more complex (multicellular) forms of life. 

Some organisms developed structures called chloroplasts in 
their cells. These organisms with chloroplasts were able to 
manufacture their own food by а process called photosynthesis. 


They developed into plants. The other organisms evolved into 
animals. 


DIVISION OF LABOUR 


The plants and animals diversified further to adapt themselves better 
lived. In the primitive unicellular 
organisms all the functions of life, like nutrition, respiration, excretion 
by asingle cell. As the organisms 
ellular forms, cells became 


Tissues with similar functions were grouped into organs or parts. All 
the organs or Parts carrying out the same functions together formed 
Systems. In plants all the Parts connected with reproduction are 
he Rd flower. In man all the organs involved in respiration — 

> Miroat and lungs — form the respiratory system. 


SURVIVAL OF THE FITTEST 


When Plants and ani à 
2 Is 
resemble imals reproduce, the young plants and anima 


inheritance Parents in almost all the qualities, This is called 


However, the Offspri OWN 1 
from each oth Spring are not identical to the parents, They differ 


Merely a change in colour will nct affect the cat in its survival, 
that is, the ability to continue to live even in changing conditions. 
But a similar variation in a green plant may affect the survival of the 
plant. If a plant produced thousand seedlings and if some of them 
did not have chloroplasts, only those seedlings, with chloroplasts will 
survive. The others without chloroplasts will not be able to prepare 
their food by photosynthesis and will die. This is called natural 
selection or survival of the fittest. 

The organisms which survive by natural selection also produce 
variations in their offspring. .In this way there will be variations in 
those that continue to live from one generation to another. It is 
because of this that we see such a great diversity in living 
organisms. 


UNITY IN DIVERSITY 


Even though the living organisms have developed and diversified 
into the thousands of different life forms, there is a unity in this 
diversity. The cell is still the basic unit of life. All the living 
organisms have certain common properties like nutrition, growth, 
form and size, movement, response to stimuli, respiration, excretion, 


Fig. 1.1 Life in the soil 
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reproduction and life cycle. All forms of life depend on each other. 
The plants provide food and shelter for animals. Animal wastes and 


decaying bodies of dead animals provide many of the food materials 
for the plants. 


Fig. 1.3 Life in the sea 
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Fig. 1.4 Yeast cell 


Fig. 1.5 Budding yeast cell 


The living and the non-living 


The ability to reproduce and grow are the most important 
properties by which we differentiate living things from non-living 
things. Along with these two properties there are many other ways 
by which they differ from each other. 


STRUCTURE 


All living organisms are as we know made up of cells. Cells, which 
are the fundamental units of life, serve as the building blocks in 
living things and perform all the basic functions of life. Living things 
can be unicellular or multicellular. 


Yeast which is used in baking to make the dough rise is a 
unicellular organism. As unicellular organisms are made up of single 
cells which are usually only 1/50 of a millimetre in size, itis 
impossible to see themi with our naked eyes. We can see them only 
with the help of microscopes which magnify many times the size of 
objects placed under them. For this reason most unicellular 
organisms are called microscopic organisms or microorganisms. 
Some cells can be very large. The egg of an ostrich is a very large 
single cell. 


Activity 1: Get some baker’s yeast from a shop. Put one teaspoon · 
of this yeast powder and one teaspoon of sugar into half a glass 
of water. After an hour, place a drop of this solution on a 
glass slide. Place а coverslip over the drop and examine it 
under the microscope. Draw a diagram of what you see. 


Unicellula organisms were the eye piece 
earliest forms of life to appear on 
earth. Fromthese simple unicellular 
organisms more highly developed 
and complex forms of life appeared 
later. These are made up of 
hundreds, thousands or even 
millions of cells. We call them 
multicellular organisms. They are 
macroscopic. The body of man is 
made up of billions of cells. 


knob for coarse adjustmer 


fine adjustment screw 


stage 


mirror 


Fig. 1.6 A microscope 


Activity 2: Peel off а piece of the thin transparent skin from an onion. | 
(Do not use the outer dry skin which is dead.) Place this in a drop of 
water on a glass slide. Puta coverslip on it, and examine it under 
а microscope. Draw а diagram of what you see. Try to estimate the 


number of cells in that piece of onion peel. 


pcm 
celis 
hydrilla 
== — 
کڪ‎ 
wood piece wood cells 
Y 5» 


Potato food storage cells 


4. Section 
№ Fig. 1.7 
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Types of cells 


NUTRITION 


All living things need food for their growth and energy. The food 
consumed is broken down inside the cells of the living organisms. 
This releases the energy required by the organisms for their various 
activities. The broken down food is also used by the living organisms 
asraw material to manufacture various parts of the new cells. АП 
these processes take place inside the cell by a series of chemical 
reactions. These reactions are together known as metabolism. In 
metabolism, the breaking down of the food with the release of energy 
is called catabolism. Building up of the cellusing broken down 
food is called anabolism. 


Carbon dioxide 


Glucose 17 
Ё 


Охудеп 


Fig. 1.8 Photosynthesis 


The food that we eat is also used up in our bodies in the same way. 
The rice, bread, milk, eggs and vegetables we eat finally get 
converted into the energy and raw material we need for the various 
things we do, for example, talking, playing, singing, studying, etc., 
and also for our growth and health. 

Green plants do not eat food. They prepare their own food with the 

. help of sunlight, carbon dioxide and water by a process called 
photosynthesis. The food prepared by photosynthesis is used by the 
plants for growth and energy in the same way as in all other living 
things. 


Non-living things do not need food ог energy because growth and 
action are absent:in them. 


GROWTH 


All living things grow. A child grows, and as it becomes older, the 
body grows taller and stronger using the food it needs for making new 
cells and cell parts. Plants also grow in the same way. From the 
tamarind seed the tamarind seedling comes out, grows for many years 
and becomes a huge tamarind tree. Microscopic organisms also grow 
but they never become very big because they are made of single cells. 
A non-living thing like a salt crystal can also increase in size when 
тоге salt is deposited on it from outside. But in living things growth 
takes place from inside by the food getting converted into cells. 


Fig. 1.9 Living things grow. 


FORM AND SIZE 


All living things have a definite shape and size. Man has a certain 
form. He has a head, torso, arms 
usually about two metres in height 
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Non-living things do not have a definite form or size. Granite stone, 
for example, can be in any shape or size. 


MOVEMENT 


All living things have the ability to move. An animal like a deer moves 
from one place to another in search of food or shelter and also in 
order to escape from its enemies. Many unicellular organisms can 
move. Plants do not move from place to place. But in them, too, 
movement is present in certain parts. The "plants grow towards 
sunlight and their roots grow 

downwards in search of water. 


Non-living things cannot move 
by themselves. Water flows in 
the river because of the 
downward slope of the river bed. 
Wind moves because of pressure 
differences from one place to 
another place. 


RESPONSE TO STIMULI 


Living things can respond to 
changes in their surroundings: 
Thesechanges which bring about 
some response from living things 
are called stimuli. Heat, light, 
pressure and sound are some of 
the stimuli to which living things 
respond. When we accidentally 
touch the hot wax in the candle 
we quickly withdraw our hands. 
Chemicals сап also act like 
stimuli. Onion juice, which has 
chemical substances, brings tears Fig. 1.10 Locomotion, a characteristic of 
to our eyes. If we brush our animals, is absent in plants. 
hands against the leaves of the 

touch-me-not plant they close. 

The ability of living things to 

respond to external stimuli is called irritability or sensitivity. 
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Non-living things do not show irritability as they do not react to 
stimuli. 


ivity 3: hen they are tickled. 
Activity 3: We know that people laugh wh | : 
Tickle a few of your friends. See if they are different in how much 


they laugh. Reactions to stimuli differ from one individual to 
another. 


RESPIRATION 


Respiration takes 
is breathed in. Th 
food 
fo 


place in all living things. During respiration oxygen 
is oxygen is used up inside the cells to break down 


materials and release energy. During this, carbon dioxide is 
med as a waste product which is breathed out. 


Non-living things do not respire. 
EXCRETION 


АП living things need to get rid of the waste products formed eg 
metabolism. The process by which waste materials are dispose r 
is called excretion. We excrete the carbon dioxide formed inside ce 
body during respiration by breathing out. The excess water and s 

in our bodies are excreted as urine and sweat. Plants get rid of the 
excess water in their leaves by a process called transpiration. 


Metabolism does not take place in non-living things. So waste 
Products are not formed and secretion is not required. 


REPRODUCTION 


Non-living thin 


55 cannot reproduc 
selves. We have t 


©. Cars cannot reproduce them- 
О make them in fac 


tories. 
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Fig. 1.11 Chlamydomonas 


Activity 4: Most of us know the names of our grandparenis. Do 
you know the names of your fathers’ or mothers’ grandparents? 
Find out their names from your parents. Write down their names 
on а sheet of paper. Below these names write down the names of 
your grandparents. Next, write down the names of your parents 
followed by your name. Link the names with lines. This chart is 
your family tree’ 


LIFE CYCLE 


All living organisms go through a fixed life cycle of birth, growth 
and death. No living organism can live for ever. Their life cycles last 
only for a fixed length of time. This is called life span. The average 
life span of man is about 70-80 years. Dogs live for 10-15 years. Rats 
live for only three years. Plants like the sunflower plant live only for 
one year. But some trees like the oak tree can live for hundreds of 
years. 


Non-living things do not undergo a life cycle. 


Activity 5: Find out the life span of the elephani, cat and whale. 


Plants 


As living organisms, plants share many properties with animals. At 
the same time plants differ from animals in many ways. These 
differences may not be very clear in the lower forms of plants and 
animals. In the case of many unicellular organisms it is very difficult 
to say whether they are plants or animals. For example, the 
unicellular organism chlamydomonas can move like animals from 
one place to another place. But unlike animals chlamydomonas has 
chlorophyll and it can manufacture its own food by photosynthesis. 


CELL STRUCTURE 


In plants, the cell has a rigid wall made up of a substance called 
cellulose. However, bacteria and fungi which are lower forms of 
plants do not have cellulose in their cell wall. Animal cells have only a 
thin cell membrane and cellulose is completely absent. 
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Fig. 1.13 
igellated bacillus 


cell wall 


Fig. 1.12 a) An animal cel! 
5) A plant cell 


Small structures called plastids are present in plant cells. 
Choloroplasts, chromoplasts and leucoplasts ате the different types · 
of plastids present in plants. Animal cells do not have plastids. Plants 
are green because of the green substance called chlorophyll present in 
the chloroplasts. Lower forms of plants like bacteria and fungi do not 
have chlorophyll. Chromoplasts can be yellow, orange or red. They 
give the attractive colours to the flowers and fruits. Leucoplasts are 
colourless plastids. Large cavities called vacuoles are present around 
the centre of the plant cells. In the animal cells, the vacuoles are very 
small and they are are found near the cell membrane. 


FORM 
Plants produce branches in all directions to expose their leaves to 
sunlight more efficiently. Animals do not have this quality. They 


have a compact form and shape which enable them to move about 


quickly and freely. But some lower forms of animals like the polyps 
are branched. 


LOCOMOTION 


Plants are fixed firmly to the soil with the help of their roots. They do 


+ Some lower forms of plants like 
Scan move with the help of a 


Ocomotion. They have to move Кот one 
Place to another In search of food and Shelter. However, some forms 
of animals like the Sponges are fixed, 
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NUTRITION 


As mentioned earlier, plantscan manufacture the food they require 
by photosynthesis. Plants take their nutrients (food materials) from 
the soil and atmosphere in the form of liquids and gases. This type of 
nutrition is called holophytic. Plants like fungi which do not have 
chlorophyll take their food from external sources. Animals cannot 
prepare their own food like plants can. They depend on plants and 
other animals for their food. Animals can take their food in solid 
form and in liquid form. This type of nutrition is called holozoic. 
Animals have special organs like mouth, stomach and intestines for 
digesting their food. Such organs are absent in plants. 


RESPIRATION 


Like animals , plants also take in oxygen and leave out carbon 
dioxide during respiration. Plants do not have any special organs for 
respiration. All the parts of the plant respire. Respiration takes place 
in special organs such as lungs in land animals and gills in fishes. 


EXCRETION 


Plants do not produce any solid waste matter during their 
metabolism. All the products of metabolism are recycled and used 
up by the plants. Plants get rid of the carbon dioxide formed during 
respiration and excess water through openings called stomata 
present in their leaves. Animals have well developed systems for 
the excretion of solid, liquid 
and gaseous wastes. 


SENSE ORGANS 


Plants respond to external 
stimuli to some extent. Their 
roots grow towards water. This 
is called hydrotropism. The 
stem with the leaves grow 
towards light. This is called 
phototropism. Some plants, 
like the touch-me-not plant, 


respond to touch. All these Fig. 1.14 A plant responds 
to the stimulus 

responses, however, take place of sunlight by 

very slowly. bending towards it. 
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leaves close 
д after being touched 


RR 


leaves open 


Fig. 1.15 Irritability in the 
touch-me-not plant 


In the animals the nervous System and sensory organs like eyes 
and ears are highly developed. They respond to external stimuli very 
quickly. 


GROWTH 
In plants, growth takes place at the tips. This is called apical growth. 
Plants keep growing as long as they live. 

In animals growth takes place in all the parts. Animals grow only 
during a certain period in their life span. Once the animals reach 
their normal size, growth stops. 

Activity 6: Collect some picturesof young animals and old animals. 
See how all the parts of an animal increase in size with age. Are the 


leaves of a young tamarind tree different from the leaves of an old 
tamarind tree? ; 


DIVERSITY IN PLANTS AND CLASSIFICATION 


Because of evolution, plants are also highly diverse. There are 
thousands of different plants on earth, They range from poorly 
developed, unicellular, microscopic organisms to highly 
developed, complex, multicellular forms. The same types of plants 
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1.3 


found in different parts of the world are known by different local 
names. The diversity in plants and the different local names cause 
confusion. To be able to identify all forms of plants and to study 
them, botanists have classified the plants scientifically. 

The plant kingdom, consisting of all the plants on earth, is divided 
into two large divisions — the cryptogams and phanerogams. The 
cryptogams are lower plants which never form flowers or seeds. 
Ferns are examples of cryptogams. The phanerogams or 
spermatophytes are higher plants. They produce flowers and 
reproduce through seeds, for example, the bean plant. 


Common features of all living organisms 


All living organisms, whether they are plants or animals, have some 
common features. 


1. Protoplasm: Allliving organisms are made up of protoplasm. 
Protoplasm is the jelly-like substance present inside the cells 
consisting mainly of water and proteins. 


2. Metabolism: Metabolism takes place in all living things. The cell 
is always in an active state. Catabolism gives the energy required for 
this activity. Anabolism results in growth and multiplication. 


3. Growth: Allliving things grow. They increase in size and weight 

as they become older. In unicellular organisms, this takes place because 
of the increase in the size of the single cell. In multicellular organisms, 
the cells increase in number. 


4. Reproduction: All living things can reproduce themselves. 


5. Definite life cycle: Living things have a definite life span. They 
cannot live for ever. 


6. Respiration: Respiration is a common feature of all living things. 
Metabolism is not possible without respiration. 


7. Excretion: All living things excrete the waste products formed 
during metabolism. Many of the waste products of metabolism are 
toxic to the cell, therefore the cell has to get rid of them. 


8. Movement: All living things can move. Movement helps the 
living organisms to find food and better surroundings or to escape from 
their enemies. 
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9. Irritability: Living things respond to external stimuli. Irritability 
helps the living organisms to protect themselves against harm. 


10. Form and size: АП living things have a definite form and size. 
It is a fascinating fact that in Spite of the great differences among all 
living organisms, these basic qualities exist in all of them. 


Some basic concepts 


1. Living organisms which appeared on earth millions of years ago were single-celled. 


2. Bythe forces of natural Selection, they changed and developed and today there are 
thousands of different plants and animals. 


3. There is a unity in this diversity because all living organisms share common properties 
and depend on each other. 


4. Living things are differentiated from non-living things by the structure of their cells, 
Nutrition, growth, form and size, Movement, response to stimuli, respiration, 
excretion, reproduction and life cycle. 


5. Plants are differentiated from animals by their fixed cell Structure, branched form, 


absence of locomotion, holophytic nutrition, absence of special organs for respiration 
and excretion, lesser irritability and apical growth. - ^ 


6. Because of the great diversity in plants the 


y have been scientifically classified into 
Cryplogams and phanerogams. 


Some suggested projects/activities 


1. 


In groups, find out more about how life started Оп earth and how manasa 
species evolved. 
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REVISION LIME 


|. Fill in the blanks. 


ile 


4. 


5: 
6. 


When life first began on earth all living organisms were 


When the offspring have almost all the characteristics of the parents, it is 
called s 


The series of chemical reactions which take place inside the cell is known as 


are changes which bring about some response 


from living things. 
is growth towards light. 
The plantkingdom is divided into and 


II. Answer the following questions briefly: 


отер eta 


What are microorganisms? 
List the common properties that all living organisms have. 
Define catabolism and anabolism. 


Non-living things cannot move. Explain how water and wind move 
sometimes. 


III. Write out all the differences between living and non-living things in the | 
form of a table. 


IV. Give reasons for the following in one or two sentences: 


REGUM > 


We get tears in our eyes when we cut onions. 

Waste products are not formed in non-living things. 
Animals have to move from place to place. 

Plants and animals have been classified scientifically. 


V. Write paragraphs about the following: 


ic 
2. 
3. 


Survival of the fittest 
Unicellular and multicellular organisms 
Nutrition in plants 
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2. 


2.1 


Organisation of plants 


organisation of plants - structure and function - root system - shoot system- 
structure of flower - external parts of monocots and dicots. 


In higher plants like the angiosperms the cells are grouped into tissues 
and the tissues are arranged in an orderly manner to form the various 
parts of the plant. The arrangement of the cells and tissues inside the 
plant body is called the internal structure of the plant. The various 
parts of thé plant and the arran gement of these parts on the plant body 
is called the external Structure of the plant. 


axis, which is а small stalk-like part, and one or two cotyledons which 
are thick, fleshy and leaf-like parts. Plants which produce seeds with 
two cotyledons are called dicotyledons or dicots, e.g., pea. Plants : 
with only one cotyledon in their seed are called monocotyledons or 
monocots, e.g., maize. One end of the axis is called the plumule and 
the other end is called the radicle. The growth of the embryo from 
the seed to form a plant is known as germination. During germination 
it is the radicle which comcs out first followed later by the plumule. 


8 plumule 
radicle 
p cotyledon 


Fig.2.1 Structure of pea seed 


Fig.2.2 Internal structure of 
maize grain 


Activity 1: Get some roasted peanuts. Break them into two halves. What are 
these two halves? Can you see the axis, with the plumule and the radicle, on 
one of the halves? 


Activity 2: Place some mustard seeds on cotton soaked in water and keep 
this inside a glass beaker or glass tumbler. Keep the cotton moist by 
sprinkling water every few hours for afew days. What happens to the 
mustard seeds? Write this down in your notebooks. 


PARTS OF A PLANT 


The plant has two main parts — the root system and the shoot 
system. 
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flower 
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FR axillary bud 


node 


SHOOT SYSTEM 


Primary root 


secondary root 


ROOT SYSTEM 


tertiary root 


Fig 2.3 Тһе sunflower plant 


The root system: The root system is the part of the plant which grows 
below the ground. It is formed from the radicle of the embryo. The 
radicle which comes out of the seed grows downwards into the soil 
towards water. This is the Primary root of the plant. It is also called 
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the growing young root tips and protect them. In the root, growth 
takes place in two regions (areas) near the root cap area. They are 
known as the region of cell division and the region of elongation. 
The parts of the rootin which growth has been completed are 
called the region of maturation or the permanent region. 

A root system is known as the tap root system when the primary 
root gives rise to secondary roots and secondary roots to teritiary 
roots. Tap root system 15 seen in plants like pea and bean plants. 
In some plants like grass, maize, rice and wheat the primary root 
developed from the radicle disappears after some time. Instead of 
the primary root a cluster of roots appear. These are called fibrous 
Fig. 2.4 Adventitious root 70015 OF adventitious roots. This type of root system is called fibrous 

system of grass. root system or adventitious root system. 


| 


radicle 


cotyledon 


root hairs 


Fig. 2.6 Zone of cell elongation 
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150 AZ, 


The root has various functions, which are as follows: 


1. Fixation: The roots form a network in the soil and fix the 
plant firmly to thé ground. 


2. Absorption: From the soil, roots absorb water and mineral 
salts which are necessary for the nutrition of the plant. 


3. Conduction: The water and minerals absorbed from the soil are 
conducted or sent upwards by the root to the other parts of the plant. 


4. Storage: Some of the excess food manufactured by the plant is 
Stored in the root for later use. 


Activity 3: Try and dig out some wild plants from your school playground. 
See if you can identify the two types of root Systems you have learnt about. 
Was it easy to dig out the plants without damaging the roots? 


Activity 4: Fill half a glass beaker with soil from the garden. Place some 
bean seeds in various positions inside, touching the sides of the beaker so 
that the seeds can be seen from outside. Keep the soil wet by sprinkling 
water every day. After one or two days the radicle will come out from the 
side, top or bottom of the seeds depending on which way the seed is planted 
in те soil. Observe the growth of the radicle for a few days. What happens to 


it? Even if the radicle comes out at the top, after one or two days it bends 
and grows downwards into the soil. 


The shoot system: "The shoot system is th 
grows above the ground. It develops from t 
The shoot system is made up of the че 


at part of the plant which 
he plumule of the embryo. 
m, leaf and flower. 


The Stem: The stem forms the axis of the plant. Branches, leaves 
and flowers develop from the Stem. The part of the stem to which the 
leaf is attached is called the node. The area of the stem between two 
nodes is called the internode. The tip of the stem and its branches 
bear the growing part of the stem called the terminal bud or apical 
bud. As in the root, in the stem also growth is apical, that is, growth 
takes place at the tip. Buds are present in the angle formed by the leaf 


stalk and the stem. This angle is called axil and the buds present in the 
uem are called axillary buds. The axillary buds give rise to branches ог 
OWETS. 
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terminal bud 


axillary (lateral) bud 


mid-rib node 
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imina internode 


petiole 


Fig. 2.7 Structure of stem 


Based on the nature of the stem, apart from the size and life span, 
plants are divided into three groups — herbs, shrubs and trees. 


Herbs are generally small with soft stems. They do not grow very tall 
because their soft stems cannot support big plants. Herbs like 
sunflower, tomato, paddy and maize live for only a year or less. They 
are called annuals. Herbs like carrot, radish and turnip are able to live 
for two years because they store food in their stems or roots. They are 


called biennials. 


Shrubs are small bushy plants larger than herbs. They have 
stronger stems which are woody, covered by a protective wall, the 
bark. Rose and bougainvillea are shrubs. 


Trees are large plants with thick, woody stems calld trunks. They 
live for many years. Mango and banyan are examples of trees. Herbs, 
shrubs and trees which live for more than two years are called 
perennials. 
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Fig. 28. Some flowering 


plants 


Fig. 2.9 Banyan tree 


Stems perform the following functions: 


a. Support: The stem helps the piant to bear the weight of the 
branches, leaves and flowers by giving it mechanical support. Plants 
which cannot support themselves became of their weak stems are 
called climbers or creepers. Betel is a climber. cucumber is a creeper. 


(b) 


Fig. 2.10 (a) A creeper 
(b) A climber 
b. Photosynthesis: By growing towards light, the stem exposes the 
leaves to maximum sunlight so that photosynthesis can take place. 
In young plants the stem is green and some photosynthesis takes 
place in the stem itself. 


c. Conduction: The stem connects the root system with the other 
parts of the plant. The water and mineral salts absorbed by the roots 
are passed to the other parts of the plant like the leaves through the 
stem. Similarly the food manufactured in the leaves is conducted to 
the roots by the stem. 


25 


Activity 5: Dig out a small plant from the garden. Pour some water into 
а bottle and add a few drops of red ink into it. Place the plant in the bottle 
50 that the roots are fully in the water . Leave it for a day. Cut the main 
stem and look at the cut епа. Record your finding. 


The leaf: The leaf is the flat green part which develops from the 
stem atthe nodes. If there is only one leaf at each node the 
arrangement is called alternate, e.g., rose. In opposite | 
arrangement there are two leaves at each node, e.g., jasmine. The 
leaves are said to be whorled when there are more than two leaves at 
each node, e.g., oleander. 


Fig.2.11 The arrangementof leaves 


The flat part of the leaf is the lamina or leaf blade. The 


lamina can be in many shapes and sizes. The edge of the lamina 
is the leaf margin. 


The lamina is attached to the stem by means of a Stalk called the 
petiole. At the base of the petiole small leaf-like structures 


known as Stipules are present in some plants. The part of the leaf 


connected by the petiole to the stem is called the base of the leaf. 
The other end of the leaf whic. 


veins in the lamina is с alled reticulate vena 
main veins run patrallel to each other ап 
parallel venation, e.g., banana, 


tion. In some plants the 
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Fig. 2.13 Reticulate (left) 
and parallel (right) 
venation 


When the leaf is made up of a single lamina attached to the stem by 
means of a petiole the leaf is a simple leaf , e.g., hibiscus. If the lamina 
is divided into a number of small /eaflets it is a compound leaf, 


e.g., cassia. ` 


axillary bud 5 
petiole 


stem 


(a) 


Fig. 2.14 Structure and position of (a)simple leaf. and (b) compound leaf. 
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2.2 


The leaf performs three important functions : 


a. Photosynthesis: The most important function of the leaf is 
photosynthesis. With the help of chlorophyll, sunlight, carbon 
dioxide and water the leaves produce the food material required by 
the plant. The food material thus produced is starch and glucose. 
The veins take the food to the other parts of the plant body. 


b. Exchange of gases: Plants take in carbon dioxide from the 
atmosphere and leave out oxygen during photosynthesis. This 
exchange of gases takes place through the stomata, the small 
Openings present on the leaf. Similarly, during respiration, plants 


breathe in oxygen through the stomata and leave out carbon 
dioxide. i 


c. Transpiration: By transpiration, leaves get rid of the excess 
water in the plant body through the stomata. 


Activity 6: Collect different types ој leaves from the garden. Place them 
with their greener side facing down on a smooth writing board. Place a 
thin white writing sheet over them. Holding the sheet firmly in place with 
the clip on the board and your left hand , rub evenly over the surface with 
а crayon. The outline of the leaves with their venation will appear on 
the sheet. Label the names of the plants under the leaf rubbings. 


Activity 7: Do this in your school laboratory. Boil some green leaves in 
water for a few minutes. After this, warm the leaves in a dish of methylated 
Spirit kept in a water bath (M. ethylated spirit will catch fire if heated 
directly). Chlorophyll will come out of the leaves. into the methylated spirit 
and the leaves will become colourless. Take out the leaves, place them on a 
glass plate and pour some iodine solution over them. After sometime the 
leaves will become blue-black in colour. Т) ) 


his is because те starch in the 
leaf reacts with iodine to give the colour. Now repeat the test using croton 


leaves of different colours. Do you see any difference? 


Activity 8: In a beaker of water place a few water plants. Кеер this on 


the window ledge where there is direct Sunlight. After sometime you will 


See bubbles of gas coming up from the leaves of the water plant. These are 
bubbles of Oxygen produced during photosynthesis. 


Structure of a flower 
Roots, stems and leaves are the vegetative parts of a plant. The 
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flower is its reproductive part. 

The flower develops from the terminal bud or axillary bud when the 
plant reaches maturity . Young plants cannot form flowers. A 
cluster of flowers attached to the axil or the tips of branches and 
stem is known as an inflorescene , €.8., bougainvillea. Flowers 
like the sunflower and zinnia are called composite flowers because 
they are not single flowers, but are made up of a number of small 


flowers called florets. 


PARTS OF A FLOWER 
The flower is attached to the plant by means of a stalk, the pedicel 


which is expanded at the top to form the receptacle or thalamus . 
On the receptacle there are four whorls or concentric circles, of 


flower parts. 


1. The outer most whorl is the calyx. It is made up of green, leaf- 
like structures calle sepals. When the flower is still a bud, the calyx 
covers it and protects the young parts. When the flower is old, the 
calyx manufactures food by photosynthesis because it is green. 


2. The second whorl of the flower found next to the calyx is the 
corolla which is made up of attractively coloured, leaf-like 
structures called petals. In the flower bud, the petals like the sepals, 
protect the inner parts. In the older flowers the bright colours of the 
petals help to attract insects to the flowers. Insects are useful to 
the flower because they help in reproduction. 


stigma 


petala 


Fig. 2.15 Flame of the forest flower Fig. 2.16 Basic structure ot flower 
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2.3 


3. Inner to the corolla, the third whorl of the flowers is present. It 
is the androecium which is the male reproductive part of the flower. 
It is made up of individual Structures, the stamens. Each stamen has a 
long thin stalk or filament to which а sac-like structure called 
anther is attached. The anthers contain pollen which form the 
male reproductive cells during reproduction. 


4. Theinnermost whorl of the flower is the gynoecium or pistil — 
the female reproductive part of the flower. It is made up of one or 
more structures called carpels. Each carpelhas three parts —ovary, 
style and stigma. The ovary is the swollen part at the base of the 
carpel and it contains small seed-like Structures, the ovules. Inside 
the оуше the female sex cells or egg cells are present. The style is 
the thin stalk-like structure at the top of the ovary. The tip of the style 
which is usually flat is called the stigma. 


Activity 9: Collect different types of flowers. Try to identify the various 
parts in each flower. See if these parts are alike in all the flowers, 


External parts of monocots and dicots 


All plants, whether they are monocots or dicots, are made up ofthe 
Toot system and shoot system. But the structures of the root system and 
shoot system are slightly different in these two types of plants. 


ROOT SYSTEM 

The root system in the dicots is the tap Toot system while in the mono- 
Cots the fibrous root system is Present. For example , the balsam plant 
is a dicot and therefore has the tap Toot System; Grass is a monocot 
and it has the fibrous root system. 


usually greener than the other side, е.2., hibiscus. In the monocots. 

because the leaves are arranged vertically, both -sides of the Dom 

are exposed equally to sunlight and appear equally green, 

e.g., onion. In dicots, the sepals and petals are in multiples of four or 
` five e.g., flame of the forest. In monocots, the sepals and petals are in 

multiples of three, e.g., lily. 


Some basic concepts 


1) in higher plants the various activities of ihe plant are performed by different parts 
of the plant body. On the plant body the parts are so organised that they can function 
together as a whole. 


2) Higher plants reproduce through seeds. The embryo present in the seed develops into 
the plant. 
3) The radicle of the embryo forms the root system of the plant while the plumule forms the 
. shoot system. ; : 
4). Two types of root system are seen in plants—the tap root system and the fibrous root 
system. The functions of the rootsystem are fixation, absorption, conduction and storage. 


5) The shoot system is made up of stem, leaves and flowers. Based on the type of stem the 
plants can be divided into herbs, shrubs and trees. The functions ү чет аге 
mechanical support, photosynthesis and conduction. | 


6) The leaf has a lamina and а petiole. The network of veins in the leaf сап be either 
reticulate or parallel. Leaves are the photosynthetic organs of the plant. Exchange of 
gases also takes place through the leaves. : 


7). The floweristhe reproductive organ ofthe plant. Itis made up of four whorls of parts called 
the calyx, corolla, androecium and gynoecium. 


8) The roots, stem, leaves and flowers differ slightly in their structures in monocots and 
dicots, 
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REVISION TIME 


1 Match the following: 


embryo transpiration 
dicotyledons stem 
internode biennials 
herbs leaf 

lamina seed 
stomata . axis 


Il Write definitions for the following in one or two sentences. 


1. Organisation of plants 
2. The root system 

3. Apical bud 

4. Shrubs 


lll Answer the following in short paragraphs. 


1. Functions of the root 
2. Functions of the stem 
3. Functions of the leaf 


IV Describe the following in detail. 


1. The whorls of flower parts 
2. The structure of the leaf 


V The root system and shoot system in monocots and dicots are 


different. Try and get а monocot plant and а dicot plant. Draw hell 
pictures and label all these differences. 
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3. Cellular organisation 


cellular organisation - meristematic, simple and complex tissues - cell as the basic unit 


of life - cell structure - plant cell- differences between plant and animal cells- cell division. 


In unicellular plants like the chlamydomonas, the single cell 
performs all the functions of the organism. In the higher plants 

which are multicellular, the plant body is organised into 
different structures or parts which perform the various functions. 
Because each part of the plant body performs some specialised 
functions, the cells which make up the parts are also different in 
their structure and function. In other words, the cells present in 
the different parts of the plant are adapted to the functions of these 
parts. 

Cells adapted or changed in structure to conduct each function are 

grouped into tissues. This is known as cellular organisation. In 

the cells are organised into three main types of tissues — 


the plants 
meristematic tissue, simple tissues and complex tissues 


MERISTEMATIC TISSUE 

Meristematic tissue is present in the growing parts of the plant body. 
We therefore find them in the terminal buds and axillary buds of the 
shoot system and in the root tips at the region of cell division. 
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The meristematic cells which form the meristematic tissue have the 
ability to divide and form new cells throughout the life of the plant. 
Continuous addition of new cells by cell division in the meristematic 
tissue results in the increase in size or growth of the plant body. In 
multicellular organisms, growth is a direct result of cell division. The 
method of cell division by which growth takes place in these 
organisms is called mitosis. 


The meristematic cells are well adapted for cell division. They have 
a thin wall with plenty of protoplasm inside and no vacuoles or 
spaces. These cells are very active. Metabolism takes place at a fast 
Tate with the accumulation (building up) of food materials and new 
protoplasm. The meristematic cells do not manufacture any food by 
themselves because chlorophyll is absent in these cells. 


The meristematic cells are cubical in shape. Cell division in these 
cells is followed by cell elongation and cell differentiation. 
During cell elongation, the new cells increase in size and become 
longer, and vacuoles appear. Finally, when the cells reach their 
mature size they become differentiated or specialised for performing 
particular functions. By this cell differentiation from the meristematic 


tissue, the other types of tissues like the simple tissues and complex 
tissues are formed. 


SIMPLE TISSUES 


Simple tissues are made up of only one type of cell, The different 
types of simple tissues present in the plants are epidermis, 
parenchyma, collenchyma and sclerenchyma. 

Epidermis, or the outer skin, in plants is 
of slightly elongated cells coveri 
leaf. It is protective in function. 


made up of a single layer 
ng the surface of the root, stem and 
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A.parenchyma 


) 
B.collenchyma 
Fig. 3.2 Transverse section of dicotyledonous root, showing internal structu. 
re 
COMPLEX TISSUES 


ues are made up of more than one type of simple 

two kinds of complex tissues — xylem and phloe 
lem is made up of elongated dead cells. They are d 
which water is conducted in the plant body. They 


The complex tiss 
tissue. In plants, 
— are present. Ху 
like pipes through 
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also give mechanical strength to the plant. Phloem is made up of living 
elongated cells through which food manufactured in the leaves is 
taken to the various parts of the plant. The veins that we see on the 
leaves are actually bundles of xylem and phloem. Xylem and pholoem 


are together known as vascular tissue because they conduct water and 
food. 


Activity 1: Collect pictures of your classmates taken when they were 


younger. Compare the photographs with how they look now to see what 
changes have taken place in their bodies. 


Activity 2: Measure the height of everyone in your class. with the help of a 
measuring tape fixed to the wall with a cellotape. Find out their weights by 
using a weighing machine, Compare this height and weight with the height 


and weight taken last year or a few years back. Record all your observations 
in a notebook. 


Activity 3: Select a young, meduim-sized, potted plant (balsam or zinnia) 
from the garden. Using a ruler and a Water-proof marking pen, mark the 


stem to find out which part of the stem grows faster. 


Activity 4: To see how roots grow, fill up an empty jam bottle with water. 
Balance a large onion over i 


ts mouth with the pointed end facing upwards. 
Leave this on a window-sill. Where sunlight falls directly on it. Observe this 
for a few days and note down what you see. 


Cell as the basic unit of life 


Life on earth is highly diverse, and we have seen that there are 
thousands of different kinds of plants and animals ranging from 
simple, unicellular forms to highly developed, well organised, 


multicellular forms. In all these organisms, the cell is the basic unit of 
life in structure as well as function. 


The cell is the structural unit of life because all living organisms 
are made up of cells which form the building blocks. Just like a house 
is built with bricks, the plants and animals are built with cells. Each 
cell has a particular shape because of the cell wall present around it. 
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Inside this wall there is protoplasm in which all the functions of the 
living organism like growth, reproduction, respiration, excretion and 
metabolism take place. For this reason, the cell is also the functional 
unit of life. 


CELL STRUCTURE 


The cells from different plants and animals as well as from different 
parts of the same plant or animal vary in their shape and size accord- 
ing to the function they have to perform. We have already seen that 
the plant cells present in the meristematic tissue, epidermis, paren- 
chyma, phloem, xylem, etc. have different shapes. In the animals, too, 
cells taken from different tissues can be seen to have different shapes. 


cellulose cell wall 


chloroplast 


vacuole 


A.animal cell from 
inside the cheek ERES 


E OAT аса ив RC пир 2 > 
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C. involuntary muscle cell 


D. nerve cell 


Fig. 3.3 Various types of celis, with different shapes and sizes 


Fig. 34 Blood cells 
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The size of plant cells and animal cells can vary from one 
thousand of a millimetre, which is about the size of a bacterial cell, to 
several centimetres as in the case of an ostrich egg. But the usual size 
of plant and animal cells is between 1/100 mm and 1/10 mm. 


THEPLANT CELL 


cytoplasm 


mitochonaria 


chloroplasts 


nucleus 


nuclear membrane 


Fig. 3.5. Parts ofa plant cell 


The plant cell has the following structures: 


Cell wall: Cell wall is the outermost Covering which protects the 
structures present inside the cell. In plants, the cell wall is mostly 
made up of a substance called cellulose. Even though the cell wall is 


slightly elastic and flexible. The ce 
cell. 


Cell membrane: Cell membrane is the thin, filmy covering found 
next to the cell wall. It is ve 


Ty important to the cell because it allows 
nutrients to enter the cell but prevents the entry of unwanted 


substances into the cell, Similiarly, it allows the waste materials 
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formed inside the cells during metabolism to go out but prevents the 
other substances required by the cell from going out. This property 
of the cell membrane is called selective permeability. 


Protoplasm: Protoplasm is the jelly-like substance present inside 
the cell membrane. All the metabolic activities of the cell, includin 
the anabolic reactions and catabolic reactions, take place in the a 
protoplasm. The protoplasm is made up of the cytoplasm and the 
nucleus. 

The cytoplasm is mainly made up of water with many dissolved 
substances and some granule-like structures floating in it. These 
structures are the plastids, mitochondria and vacudes. 

There are three types of plastids in the plant cell called the chloro- 
plasts, chromoplasts and leucoplasts. Chloroplasts contain chlorophyll 
and are important in photosynthesis. Chromoplasts give the colours to 
fruits and flowers. Leucoplasts store food material. 

The mitochondria are called the power houses of the cell because it 
is in the mitochondria that energy is produced when the food material 
is broden down in the cytoplasm. 

. Vacuoles are spaces in the cytoplasm filled with water in which 
food material in stored in soluble form. 
- The nucleus is the small round structure present inside the cell. The 
nucleus 15 surrounded by cytoplasm and controls all the activites of 
the cell. Inside the nucleus there is nucleoplasm, which is like the 
protoplasm, some thread like structures called chromosomes and a 


small round structure, the nucleolus. 


ine muscle tissue and blood under the microscope. Also 


Activity 5: Exam 3 
examine an onion peel and а cut section of root under the microscope. Draw 


diagrams of what you see. 


DIFFERENCES BETWEEN PLANT CELLS AND ANIMAL CELLS 


Animal cells 


Plant cells 


have cellulose in their Animal cells do not have 


cellulose in their cell walls. 


cell walls. 


Plant cells 


There are many small vacuoles 


plant cells, only 
present in the cytoplasm. 


In the cytoplasm of the 
acuoles are present. 


one or two very large У 
Plastids are absent. 


Plastids are present. 
like lysosomes and 
nt in the cytoplasm . 
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Some &Iructures These are present in the 
cytoplasm. 


centrosomes аге abse! 


CELL DIVISION 

During cell division, the cell enlarges in size by accumulating food 
material and by building up protoplasm. Following this, from the 
single nucleus two nuclei are formed at the opposite ends of the cell. 
A cell wall appears between the nuclei and divides the cytoplasm into 
two halves, which eventually become two daughter cells. 


Two nuclei with chromosomes 


Cytoplasm divides to form two 
formed 


identical cells 
Fig. 3.6 Stages in mitosis 


Some basic concepts 
1. In multicellular plants and animals the cells are organised into tissues which perform the 
Various functions of the organism. 


N 


- In plants there are three main types of tissues — meristematic tissue, simple tissue 
and complex tissues. 


3. Inthe meristematic tissue cell division, cell elongation and cell differentiation take place 
Growth takes place by cell division. : 


‚4. Epidermis, parenchyma, collenchyma and sclerenchyma аге the simple tissues of the 
plant. These are made up of one type of cells. 
. Phloem and xylem are complex tissues present in th 
made up of more than one type of simple tissue. 

6. The cell is the basic unit of life becau 
the functions of life take place in it. 

7. Cells in plants and animals 
perform. 


+ The plant cell has a cell wall and a cytoplasmic membrane inside which the protoplasm 
is present, 


uo 


plant. Each of these tissues is 


se itis the building block of living organisms and all 


vary in shape and size according tothe functions they have t 


со 


wo 


‚ The protoplasm consists of the cytoplasm and nucl 
place in the cytoplasm under the control of the nucleus. 


10. These are slight differences in the structures of plant cells and animal cells. 


11. By cell division two cells are formed froma single cell, the cell number increases and 
growth takes place. : 


eus. The metabolic activities take 
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сеф к 


A3 ~ ~ 


Il 


Il 


IV 


V 


REVISION TIME 


Can you give reasons for the following? 


1. The meristematic tissue is i 

present in the axilla bud i | 
2. Thecellis the structural unit of life. > лн 
3. The mitochondria are the power houses of the cell. 


Fill in the blanks. 
1. In plants, cells are organised into three main types of tissues 
They are 3 . and 
2. The two kinds of complex tissues AO ЖЕНУ ПИ“ TROP rand 
3. The plant cell wall. 5 made up of a substance called 


E RE 
is the jelly-like substance found inside the cell 


membrane. 
5. Thethreetypes of 


plastids in the plant cell are 
anid ам МАЈНИ НЕ aie em d 


Nu m 
6. Insidethe nucleus, there ре Ил Dea СЕНА uns 


Describe the following in detail. 


1. Simpletissues. 

2. Cell is the basic unit of life. 
3. Protoplasm. 
Write answers in one or two sentences. 
How are cells organised? 

What are meristematic tissues? 

Why are cells the functional units of life? 
How is the cell membrane important? 
How does cell division take place? 


rt for your class showing the parts of the plant cell 


Cn de Mae: 


Prepare a wall cha 
Use à lot of colour! 
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4. Nutrition 


nutrition - preparation of food in 


green plants and fungi - seed as a storehouse of food for 
germination - photosynthesis. 


Nutrition is the process by which the food that we eat is broken down 
(digestion), gets absorbed into the body (absorption) and finally 
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41 Food 


4.2 


We prepare our food in different kinds of ways. This makes th 
tasty and interesting. But more important than that, this en: ae 
we take in all the substances or chemicals required for ЕВЕ "A 
and for the building up of a healthy body. The essential sub die 
present in the food that we eat are called nutrients. The de aa, 
groups of nutrients our food contains are the carbohydrates LAS 
and fats. Our food must also contain small amounts of We У 
nutrients called vitamins and minerals (such as calcium, sodi 
iron) А very important requirement is water. à EAE 
We already saw that plants do not eat the same kind of food as we do. 
They absorb the required chemicals from their environment or ] 
surroundings and make their own food. But as the plants, like the 
animals, are also made up of cells and protoplasm, the food that the 
plants finally manufacture should contain the same types of nutrients 
as those needed by animals, such as carbohydrates, proteins and fats 


in addition to minerals and water. 


paration and processing of food in green plants and fungi 


Pre 
PREPARATION OF FOOD 
Green plants prepare their food by the process of photosynthesis 


during which sunlight is absorbed by the chlorophyll in the 
chloroplasts. Carbon dioxide which is required for photosynthesis is 
taken up from the atmosphere through the stomata. The third 
requirement for photosynthesis is water, which is absorbed by the roots 


from the soil and transported to the leaves and other green parts of the 


plant where photosynthesis takes place. 

The food material produced as a result of photosynthesis is 
carbohydrate. This carbohydrate is mainly in the form of stent 
some sugars like glucose and sucrose. Plants manufacture the proteins 
and fats or oils, which are the other main nutrients required by them, 
using the carbohydrates produced during photosynthesis. 

For preparing proteins, plants need nitrogen in addition to the 
carbohydrates. This nitrogen is absorbed by the plants from the soil in 
the form of 


dissolved salts called nitrates. 
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The mineral nutrients required by the plants are chemicals such as 
calcium, sodium, iron, phosphorus, sulphur, magnesium and copper. 


These substances are also absorbed from the soil in the form of 
dissolved salts. 


The final and very important nutritional Tequirement is water 
which is also absorbed from the soil by the roots. Water is 
necessary for photosynthesis. Also, protoplasm is mainly made up of 
water and all the chemical reactions (metabolic activities) of the cell 
can take place only in this environment of water. It is also through 
water that the absorbed nutrients and prepared food material are 
transported to the various parts of the plant. 


PROCESSING OF FOOD 


The food material prepared inside the cells undergoes many 
changes so that it can be properly used by the plants. This is known 


as the processing of food. One part of the prepared food material is 
broken down by chemical reactions. These c 


energy. The other part of the food mat 
chemical reactions into the cell wall, 
nucleus which will be used by the pl 


cells. Rebuilding is required for repairing damaged cells. We know 
that the parts of a car or a bicycle g 


€t wom out after sometime. In the 
same way the parts of a cell ora plant can also get damaged and 
need replacement. Addition of new cells, on the other hand, is 
necessary for growth. All these anabolic reactions require energy 
and this energy is supplied by the 


catabolic reactions. 
Some of the manufactured food is also processed by the cells into 


atabolic reactions release 
erial is changed by anabolic 
cell membrane, cytoplasm or 


eterotrophic nutrition, fungi can be 


UPS — parasitic fungi and Saprophytic fungi. 
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ants for rebuilding or making new ` 


Fungi which take their food from other living organisms are parasites 
while those fungi which depend on dead plants and animals for their 
food are saprophytes. 

Another way in which fungi can be divided into two types is based on 
their structure or shape. The yeast-like fungi are round or oval 
unicellular organisms. Bakers yeast is a yeast-like fungus and is 
saprophytic. The filamentous fungi are made up of clusters of long, 
thread-like structures or filaments called hyphae. Bread mould is а 
filamentous, saprophytic fungus which can be seen as greyish 
cottonwool-like growth on stale bread. There are parasites among 
> the yeast-like fungi and filamentous fungi also. Candida is a yeast- 

м like fungus which grows as а parasite in the mouths of some little 

| children and causes a disease called thrush. Athelete's foot is a 

E disease common among atheletes and other people who often wear 

^ sweaty socks. It is caused by a parasitic filamentous fungus. 


О „——— Spores 


ve 


sporangium 


hypha < 


The bread mould 


Fig. 4.2 


showing how. food is prepared in the green 
ared food. 


water on a bread slice and leave itfor a few 
When the cottonwool-like growth 

: n the bread slice, break off a small piece of the 

of bread mould appears 0 UT qu be oe, 


slice along with the fi d this. under the microscope. Draw a diagram of 


i hart 
Activity 1: Prepare ас : 
plants and what happens to this prep: 


Activity 2: Sprinkle some 


1 гува? you see. 
45 


“Activity 3: Examine some slides of parasitic, yeast-like fungi and 
filamentous fungi under the microscope. 


4.3 Seed as а storehouse of food for germination 


Plants store some of the prepared food material in their seeds. Starch 
and oil are the main forms in which food is stored in the seeds. The 
young plant which comes out of the seed during germination is not 
well developed. In the first few days after germination it does not 
have a root system to absorb the nutrients from the soil or leaves * 
to manufacture food by photosynthesis. During this time the young 
plant is actively growing, making new cells and using a lot of с 
energy. The food material stored in the seed is used by the young ] 
plantfor these activities till it can develop its own root system and 
leaves. 

In the dicot plants, the food material is usually stored in the 
cotyledons of the seed. Because of this, the cotyledons are thick and 
fleshy, e.g., beans and peas. In ће monocot seeds, food material 15 . 
stored in another part of the seed called the endosperm. The single " 
cotyledon does not store any food and it is very small and thin, €-£» 
maize and rice. The cotyledons and the endosperm remain attached t° 3 


cotyledon 


Fig.4.3 Structure of pea seed 


Fig. 44 Germination of реа seed 
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епдозрегт 


тад сје 


grain 


Fig. 4.6 Germination of 
maize grain 


the young plant during the first few days after germination and feed the 
As the stored food material is used up gradually, the 


owing plant. T rai 
ОЛООР and endosperm shrink in size, dry up and fall off from the 
plant. By this time the first leaves appear and start manufacturing the 


by photosynthesis. 

Activity 4: Soak some gram seeds та bowl of water for one or two days, 
after which вё nation will begin. Now take afew of these germinating 
seeds and SOW them about one inch deep in the soil in one corner of the 
garden. Water the place regularly and observe what happens to the young 
plants when they come out of the soil. Note down your observations. 
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4.4 


Activity 5: Make a list of seeds in which food is stored in the form of 
starch. Make another list with the names of seeds in which oil is те 


-stored food material. Prepare a chart with appropriate pictures next to the 


two lists. 


Photosynthesis 


Photosynthesis is a complex chemical process by which green 
plants manufacture their food from simple substances or raw 
materials present in their environment. The two raw materials used 
in photosynthesis are carbon dioxide and water. Carbon dioxide is 
present in the atmosphere and from there it enters the leaves through 
the stomata. Water is absorbed from the soil by the roots and is 
transported to-the leaves by the xylem tissue. Sunlight falling on the 
leaves reacts with the chlorophyll present in the chloroplasts. This 
reaction produces some energy which breaks down water into 
hydrogen and oxygen. The oxygen escapes into the atmosphere 
through the stomata. The hydrogen combines with the carbon dioxide 
forming a simple sugar called glucose. 


carbon dioxide + water ality glucose + oxygen 
chlorophyll 


carbon dioxide ra 


^ 
glucose ^7, 5 ^ 


oxygen 

Fig. 4.7 Photosynthesis 
_ The glucose which is formed during photosynthesis is changed 
immediately into starch by chemical reaction. When the food 


material prepared thus has to be taken to the other parts of the plant, 
the starch is changed back into glucose. 
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Activity 6: When we learnt about the structure and function of leaves we 
saw how we сап find out whether chlorophyll is necessary for 
photosynthesis (by boiling croton leaves in water and spirit and testing for 
the presence of starch with iodine solution). How can we find out whether 
sunlight is necessary for photosynthesis? Take a potted plant and keep it in 
a dark room for three days. Water the plant regularly. After three days, take 
а leaf from the plant and do the starch experiment as above. The leaf will 
not become bluish black because all the starch in the leaf would have been 
used up during those three days in the dark and new starch would not have 
been formed. 

We can do one further test to prove the requirement of sunlight for 
photosynthesis. Cover one part of a leaf in the potted plant kept in the dark 
with a strip of black paper, bring the plant out to the sunlight and leave it for 
a few hours. Then, remove that leaf and repeat the starch experiment. 


Record your findings. 


Starch formed 


No starch formed 


Fig. 4.8 Light is necessary 
for photosynthesis. 


Activity 7: па beaker coniaining water, place a few twigs of a water plant. 
Invert a funnel over the plants. Fill up а small test tube with water and 
invert this over the funnel. Leave this in bright sunlight for a few hours. Gas 
bubbles will rise from the leaves of the water plant and collect in the test 
mbe. Remove the test tube carefully with a finger over the mouth of the test 
s m escaping and outside air entering. Iniroduce а 


revent the gas fro Я у 2 
ERU splinter into the test tube. It will burst into flame. This happens only 


when the gas is oxygen. 
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2 


3. 


4. 


5. 
6. 


E 


8. 
9. 


10. Plants store some of their food material in the seeds to fe 


Some basic concepts 


1t. The faw materials required for photosynthesis are carbon dioxide and water. These ar 
- Convertedinto gl 


0 Gas starts burning 


. 1. The type Of nutrition in animals is holozoic and heterotrophic. 


Ingreen plants the nutrition is holophytic and autotrophic. 


‘food’. 
Carbohydrates, proteins, 
organisms. 


Green plants manutacture their own food by photosynthesis. 


The food prepared during photosynthesis is Processed by the plants to produce energ 
and to rebuild and grow. 


Some of the manufactured food is also stored in the form of starch and oil. 
The fungi are heterotrophic plants which can be parasitic ог saprophytic. 


The fungi can be divided into two types , called yeast-like fungi , and filamentous fungi | 
based on their shape. | 


Allthe substances Containing the nutrients required by living organisms are considered as | 


ed the young plant during | 
germination. | 


lucose using the energy produced when Sunlight reacts with chlorophyll. | 
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fats, minerals and water are the nutrients necessary for living | 


l 


I 


Il 


HEVISION TIME 


Choose the right answers: 


Arrange these S 


NOORON = 


Plants get their food 

a. from other plants and animals. 

b. from the soil in prepared form. 

c. by absorbing chemicals from their environment and making their own food 


The food material produced from photosynthesis is 


a. nitrates. 
b. carbohydrates. 
c. dissolved salts. 


Catabolic reactions inside plant cells 
a. release energy. 

b. make plants grow. 

c. repair damaged cells. 


Fungi are plants which 

a. have chlorophyll. 

b. аге holozoic in nutrition. 

c. cannot prepare their own food. 

entences in the right order. 


atmosphere enters the leaves through ће stomata. 
photosynthesis, is changed into starch. 
hbreaks down waterinto oxygen and hydrogen. 


Carbon dioxide from the 
Glucose, formed during 
Sunlightreleases energy whic 
Water is absorbed from the soil. 

Sunlight falling on the leaves reacts with the chlorophyll. 


Oxygen escapes into the atmosphere. 
The hydrogen combines with carbon dioxide to form glucose. 


Answer the following questions: 


$e 100) {RON 


scribe the two kinds of nutrition. 
t nutrients required in our food? 


food ? 
gi? Explainthe two ways in which they can 


What is nutrition? De 
What are the importan 
How do plants prepare their 
What are the two kinds of fun: 
be divided. 

Write the equation that describes the process of photosynthesis. 
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5. Reproduction 


reproduction in plants - 


asexual reproduction - sexual reproduction - pollination - 
fertilisation - seed formati 


On - perpetuation of species through seeds. 


All living organisms have the unique ability to produce more 
organisms of their own kind by a process called reproduction. We | 
know that each living organism has а definite life span, that is, it lives 
only for a certain length of time. Within this time the organism has to 
reproduce and make more organisms like itself. Otherwise there will 
not be any more organisms of its kin 
each species will cease to exist. 

But right from the be 
been able to reproduc 


dand each type of organism Or | 


ginning of life on earth each species has 

ё within its life span and form the next 
generation or next set of the same kind. Each generation in turn 
continued to reproduce forming successive generations which has 
resulted in ће continuation of species. Because of this, many of 
the diverse kinds of living organisms which were present on earth 
millions of years ago exist even today. Some of them like the 
dinosaur, the dodo (a bird) and the gaint fern plants have, however. 


disappeared from earth because they were unable to adapt шеш 
to the environment and reproduce siifficient numbers of their own kin: 
within their life span, 


REPRODUCTION IN PLANTS 


Plants reproduce by various met 


hods. The lower forms of plants like 
the bacteria reproduce by simply 


dividing into two halves, each half 
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forming a new individual or independent organism. This method of 
reproduction is called binary fission. Yeast reproduces by a method ` 
known as budding. During budding , small outgrowths called buds 
appear and enlarge in size gradually. Later they detach themselves 
from the parent cell and begin to lead an independent life. The algae, 
filamentous fungi and some of the higher forms of plants like the 
cryptogams reproduce by forming special reproduction structures 
called spores. Each spore grows intoa new plant. This method of 
reproduction is called sporulation. 


Fig. 5.1 Budding yeast cell. 


Fig. 5.2 Binary fission in 
"' bacteria. 


Fig. 5.3 Sporulation in ferns Fig.5.4 The bread mould 
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Activity 1: Grow some yeast cells using yeast powder, sugar and water 05 
you did earlier. Place a drop of this on a glass slide, put a coverslip over 
it and examine it carefully under the microscope to see if you car find _ 
some budding yeast cells. Draw a diagram of the yeast cell which shows : 


Activity 2: Make a slide preparation of bread mould and examine it 
under the microscope . The sac-like structures that you see at the ends of 
some hyphae are called sporangia and they contain the spores. In some | 
preparations you can actually see the numerous small particles. floating. 
These are the spores. Draw a diagram of the hyphae with the sporangia. 


Activity 3: Examine the lower surface of the leaves from a fern plant. : 
You will see many dark brown or blackish round structures along the 
edges of each leaf. These structures are know as sori and contain the | 
spores. Draw a diagram of the fern leaf with the sori. | __ 


REPRODUCTION IN FLOWERING PLANTS 


In flowering plants reproduction takes place by two methods called 
asexual or vegetative reproduction and sexual reproduction. 


ASEXUAL REPRODUCTION 


A method of reproduction in which special reproductive cells called 
male gametes or male sex cells and female gamates or female sex 
cells are not formed, and new individuals are formed without the 
union or fusion of the male and female gametes is known as asexual 
reproduction . This method of reproduction is also called vegetative 
reproduction because it takes place through the vegetative parts of 
the plant. Binary fission, budding and sporulation seen in the lower - 
forms of plants are all examples of asexual reproduction. 

In the flowering plants different parts can reproduce vegetatively- 
The leaf of the plant Bryophyllum can give rise to many new plants. 
The stem of the sugarcane plant, rose or croton - when cut into short 
lengths called cuttings and planted - forms many new plants 
vegetatively. 
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“that each piece has at least One а ли R. 
garden soil, water regular and observe Jor a week. Record your observa 


notches 


Fig. 5.5 Bryophyllum leaf 


Fig. 5.6 Growing a plant 
from a cutting. 


Activity 4: Take a potato and examine its surface. You will find many small 
depressions called eyes. Cut the potato into large pieces taking care i sé 

-h piece has at least one or more eyes. Plant these pieces in the 
tions in а notebook. —.— 
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SEXUAL REPRODUCTION 


In sexual reproduction, male and female gametes are formed in special 
reproductive structures. The male and female gametes or sex cells fuse 
together to form a single cell called zygote which divides repeatedly to 
form the embryo. The embryo develops further to form new organisms. 


In flowering plants, the flowers are the reproductive structures. 
Androceium, the male reproductive organ or part, and gynoecium, 
the female reproductive part, are present in the flower. 

Androecium produces the pollen which contain the male sex cells or 
gametes. Gynoecium contains the ovules inside which the female sex 
cells or gametes, also known as the egg cells, are present. 


In the first stage of sexual reproduction, the pollen grain released 
from the anther of the androecium reaches the stigma of the 
gynoecium . This stage is called pollination. In the second stage, the 
male gamete in the pollen fuses with the egg cell in the ovule. This 
stage is known fertilisation. 

The fertilised egg divides repeatedly inside the ovule to form the 
embryo, and the ovule gradually changes into a seed. This process is 
known as seed formation. Each seed thus formed contains the embryo 


which can develop into a new plant to complete the sexual 
reproduction. 


Pollination: During pollination, the pollen from the anther reaches 
the stigma with the help of wind or insects. In wind-assisted 
pollination, large numbers of pollen are released from the anther 
which are carried by the wind. While floating in the wind the pollen 


come into contact with the stigma and get caught because of the 
sticky or feathery surface of the stigma. 


Insects are attracted by flowers because of their bright colour, scent 
and the nectar in them. When the insects visit the flowers they come 
into contact with the anther and carry some of the pollen on their 
wings, body andlegs from one flower to the stigma of another 
flower. If the pollen from one flower is transferred to the stigma of 
the same flower, it is called self-pollination. Transfer of pollen 


from one flower to the stigma of another flower is known as cross 
pollination. 
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stigma 


A bee visitir 
Salvia flower 


Fig. 5.8 Insect pollination 


Fig. 5.7 Grass flower-feathery 
stigma for wind 
pollination 


Fertilisation: The pollen grain, on reaching the stigma, begins to grow 
and formsa pollen tube. The pollen tube carries the male gamete 
and grows towards the ovules in the ovary. When it reaches the ovule 
the tip of the tube dissolves, releasing the male cell which fuses with 


‘the egg cell. This process is called fertilisation. 


pollination 


€ 


pollen ^ 


stigma 
9 anther- – = 


-.. pollen tube 


--- style 


- - female egg cell 
~ - - male egg cell 


Fig. 5.9 Fertilisation 
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5.1 


Seed formation: The flower undergoes many changes after 
fertilisation has taken place. The sepals, petals, stamens, style and 
stigma dry up and fall off. The ovary gradually enlarges in size and 
becomes the fruit. The fertilised ovule becomes the seed. Each 
seed contains the embryo, made up of one or two cotyledons, the 
plumule and the radicle. Stored food material is present in the 
cotyledons or in the endosperm. The thickned wall of the ovule forms 
a tough covering called seed coat around the seed. i 


guava. Cut or break them open into 
nd see how the seeds are arranged inside. 


е ry. Draw diagrams of these fruits in your ` 


Perpetuation of species through seeds 


The fruit, when it is ripe, 
parent plant either mech. 
the wind, water, birds 


disperses the seeds to places far off from the 
anically by bursting open or with the help of 
and animals. In the new places, the seeds 


58 


undergo a period of rest called dormancy before they germinate into 
new plants. 

Germination takes place only when favourable conditions like 
moisture, oxygen and temperature suitable for growth are present. 
Until that time the embryo inside the seed can remain alive or viable 
because it is well protected by the tough seed coat. 

When proper conditions are present, the seed germinates. It 
absorbs water, swells up and the seed coat breaks. The radicle* 
comes out first, grows into the soil and gradually forms the root 
system. The plumule comes out after the radicle. It grows towards 
light and forms the shoot system. During the first few days after 


flower 
VER BN „А 
Sy R FS pollination by 
mature plant insects and wind 
pollen 
[\— pollen tube 
pollen grains 
seedling | 


зеед соаї 
endosperm 
0 MAU 
cotyledons f [ 


ореп зеед 
egg 


male cell 


Fig. 5.11 Perpetuation of species through seeds 
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germination, when the young plant cannot prepare food by 

photosynthesis, the food stored in the seed by the parent plant keeps 
the young plant alive and growing. When the young plant is fully 
grown and mature, it forms flowers, sexual reproduction takes 
place and seeds are formed once again. This cycle is repeated 
from one generation to another, thus making it possible for the 
continued existence or perpetuation of the species. 


Activity 6: Take some garden soil in a glass beaker. Plant a few bean 
seeds along the sides. Sprinkle some water regularly to keep the soil 

moist. Observe till the seeds germinate and grow into small seedlings. Draw. 
diagrams showing the various stages in the germination of the bean seed. 


| 


Some basic concepts 
1. 


Reproduction is the process by which all living organisms аге able to produce more 
organisms like themselves. 


2. Reproduction is necessary for the coniinuation of species. 


. Lower forms of plants reproduce by various methods like binary fission, budding and 
sporulation. 


. Both asexual and sexual reproduction are seen in flowering plants. 


e 


. Asexual reproduction takes place without the formation or fusion of special | 
reproductive cells called sex cells or gametes. 


Sexual reproduction take place with the formation and fusion of gametes. 
The flower is the sexual reproductive part in flowering plants . 


6. 
7. 
8. Pollination is the first stage of sexual reproduction in plants. 

9. Pollination is followed by fertilisation. 

10. The fertilised ovule develops into a seed and the ovary becomes the fruit. 


11.On maturation the fruit disperses the seeds to vari 
T r ous places where they may 
germinate and grow into new plants. This results in the perpetuation of species. 


60 


Il 


Il 


IV Imagine you are an inse 
in the cross po 


REVISION TIME 


Fill in the blanks. 


6. 


Theformationof successive generations results inthe 
of 


Yeasts reproduce by a method called 


The two methods of reproduction in plants are 
and reproduction. 


Examples of asexual reproduction are , 
and : 


When pollen from one flower is transferred to another flower, it is called 


is the tough covering around the seed. 


Give reasons for the following statements. 


1. 


2! 
3. 


Some species like the dodo and the giant fern plants have disappeared from 
earth. 

Insects are attracted by flowers. 

The young plant continues to live and grow even though it cannot prepare it 
jown food. 


Match the following: 


1. Yeast embryo 

2. Cryptogams root system 
3. Rose shoot system 
4. Zygote budding 

5. radicle cutting 

6. plumule sporulation 


ct and write a story about how you helped 
llination between two flowers. 


V Explain in detail the following: 


L 
2. 


Зехџа! reproduction in flowering plants 
Perpetuation of species through seeds 
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6. Organisms and environment 


organisms and environment - physical environment - biological environment - man's 
dependence on plants and animals -conservation of water and soil - fertility of soil 
indispensability of plants - conservation of forests. 


All living organisms are surrounded by various external forces or 
factors which affect their life. These factors are together known as 
environment. Ecology is the branch of science which deals with the 
relationship of plants and animals to their environment. 

The environment of a living organism can be divided into two 
parts — the physical environment and the biological environment. 
Factors like light, temperature, water, atmosphere, gravity, soil and 
surface of earth make up the physical environment. The biological 
environment consists of other living organisms like plants, animals 
and man. The environment of one place is unique and ‘it is not the 
same as the environment of another place. We notice this when we 
travel from one place to another place. The climate, earth’s surface or 
terrain, and the type of plants and animals vary from place to place. 
The environment keeps changing with time as well. Each day is not 
the same as the other — there are sunny days and rainy days, hot 
days and cool days. The weather changes every month and we have 
seasons like the Ser, winter and monsoons. There are also 
snes MeN ee denti зып 

AE i : у happening. The organisms 
st ношени hs gar ae бате eons с 
ges іп the environmental factors to be 


able to make use of the environment for their energy, growth 
reproduction and survival. џ | | 
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PHYSICAL ENVIRONMENT 


Light: The earth receives most of its light from the sun. Light is 
necessary for photosynthesis in green plants. The light radiated from 
the sun is made up of three components — the visible light or the - 
light we can see, the infra-red rays and the ultraviolet rays. It is the 
visible light which is used by the plants for photosynthesis. Infra-red 
rays provide heat. The ultra-violet rays are actually harmful to 
living organisms. Fortunately for us, most of the ultraviolet rays are 
absorbed by a layer of the atmosphere, called the ozone layer, present 
about 16 miles up from the earth’s surface. 


Temperature and heat: The heat for the earth is also provided by the 
sun. Therefore the temperature in an environment keeps changing 
during the course of each day and each year. Environments with 
the lowest temperatures are in the polar regions and along the top 
of high mountains. The highesttemperatures are seen in the 
tropics and deserts. Soil temperature rises quickly in sunlight and 
drops equally quickly during the night. The temperature of water rises 
more slowly but water stays warm for a longer time. All these 
changes and differences in, temperature affect the organisms living in 
the environment. Tropical plants cannot grow in cold places. If we 
bring a beautiful flowering plant from the mountains and try to grow 
itin the hot backyards of our homes, it will not grow. Itis the same 
with some of the animals. Most of the coloured fish we keep in 
aquariums can live and breed only in tropical waters. 


Water: Allforms of life require water. Some parts of the earth receive 
plenty of rainfall while others get almost nothing. Plants which 
grow in these places also have wide differences. 

1. Hydrophytes are plants which grow in water, e.g., vallisneria, 
water hyacinth. Because these plants live in water they do nothave a 
well developed root system. The amount of sunlight and oxygen 
available to these plants is limited. The hydrophytes are well adapted 
to live in such conditions. They cannot live in dry conditions. 

2. Xerophytes are plants which grow in dry places, e.g., cactus, 

-casuarina. These plants are able to live on the little water that is 
available by adapting themselves to their environment. Their тоо! 
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Fig. 6.2 Water hyacinth 


system is highly developed to absorb water, their stems store 

water and their leaves allow transpiration to take place very slowly 

to prevent loss of water, 
3. Mesophytes are plants which grow in places with sufficient 


canno 
amount of water, e.g., pea plant, sunflower plant. Mesophytes 
grow when the conditions аге too dry or too wet. 
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Fig. 6.3 Two types of cactus 


Fig. 6.4 Casuarina twig and 
casuarina (cladode) 


Atmosphere: Atmosphere is the layer of air which surrounds the 
earth. It supplies the living organisms with the necessary oxygen for 
respiration and the carbon dioxide required in photosynthesis. Wind 
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4 


Fig. 6.5 а) Sunflower plant 
b) Pea plant 
с) Violet 


is atmosphere in motion. It helps in the circulation. of oxygen, 
carbon dioxide and water vapour. The wind also affects some living 
organisms by its force. In very windy places we see that the plants or 
grasses are very short. Can you explain why? 


Gravity: The constant pull of gravity affects living organisms in 
various ways. The roots of plants always grow towards gravity and the 
Stems grow upwards. Tall trees have to transport water from the soil 
to their leaves against the pull of gravity. 


Soil: All the land surfaces on earth are covered by soil. Plants are 
fixed to the soil by their roots. Plants also depend on the soil for their 


water and mineral nutrients. The nature of soil varies from place to 
place. Plants adapt themselves to 


is also one of the reasons why w 
different places. 


870% in particular types of soil. This 
€ see different types of plants in 


Terrain: Terrain is the word used to 
surface. The hills, valleys, 
different types of terrain. 


describe the nature of earth’s 
mountains and sea shores are some of the 
The type of terrain affects the amount of 
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sunshine and rainfall it receives. This in turn affects the organisms 
living in such terrains. 


Activity 1: Examine the parts of a water hyacinth plant. Draw ram of. 
the plant in your notebook and label the parts. Describe how each part — 
helps the plant to live in water. p p IO 


BIOLOGICAL ENVIRONMENT 

Plants, animals and man are the biological factors of an 
environment. The place where they live is called habitat. A habitat 
can be a tree, a field, a park, a forest or a house. For example, the 
habitat of a parrot is the tree while for the lion it is the forest. In each 
habitat a number of individuals of the same type or species may be 
present. All the individuals of a species living in a habitat together 
form a population. For example, all the lions living in a forest 
form the lion population of the forest. Again there inay be more 
than one population living in a habitat. АП the different populations of 
a habitat together form a community. The plant and animal 
community of a forest is made up of a huge number of different kinds 
of plants, trees, insects, birds and animals. The biological and the 
physical factors of environment ina habitat along with the interactions 
among them arising out of the common need for food and shelter are 


together known as an ecosystem. 


FOOD CHAIN 
In the ecosystem green plants are the only organisms that can 


manufacture their own food. They convert the energy present in light, 
a non-living matter, into the form of energy present in iiving 
organisms by photosynthesis. For this reason the green plants are 
known as the producers and they form the first level of energy or first 
trophic level. All other living organisms includin g man are 
completely dependent on the green plants for their energy. They are 
known as consumers because they consume or use the energy produced 


by the green plants. 
Herbivores are animals which eat the greenplants.They are the 


primary consumers. Cows, sheep, deer and caterpillars are 


examples of primary consumers. 
Carnivores form the next levelinthis chain. Carnivores are 


animals like dogs, cats, Snakes and spiders which eat the 
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carni rs. 
herbivores. These carnivores are known as secondary ЕМА 
(Some plants like the pitcher plant trap and eat insects for the: 
nitrogen requirement. They are called insectivorous plants). 


Fig. 6.6 Pitcher plant 


Carnivores which eat other carnivores for their food are tertiary 
consumers. Animals like tiger and lion belong to this group. 

Some animals like bear and man are omnivores, sometimes eating 
plants and sometimes eating other animals. 

At the final level, there is a group of living organisms called 
decomposers which use dead plant and animal material as food. 
Decomposers, like fungi and bacteria, break down the bodies of the 
dead plants and animals into chemical compounds and elements which 
go back to the environment to be used by the living organisms 
again. For example, bacteria and fungi convert or change dead plant 
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and animal matter into a substance called humus which supplies те 
nitrogen and mineral requirements of green plants. The passing of 
energy from one level to another in the form of food is called food 
chain. The food chains in each community are interlinked because 
each organism at a particular energy level may form the food of more 
than one organism at a higher level. The network of food chains 
thus formed in a community is known as the food web. 


There are other kinds of relationships or interactions within the 
community. Parasites are organisms which live on other living 
organisms called hosts. Parasites take their nutrition from their hosts 
and sometimes also harm the host, e.g., the typhoid bacteria which live 
in the human body cause typhoid. 


Fig 6.7 Food web in a forest 


When two organisms live together and both gain something from the 
interaction it is called symbiosis. For example, the bacteria which 
live in the roots of pulse plants or leguminous plants are heneficial to 
es y convert the. nitrogen present in the 


because the í 
пи into nitrogen compounds for the plants. Lichens are 


symbiotic forms of algae and fungi. 
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6.1 


tap root 


branch roots 


root nodules 
with bacteria 


(a) 


Fig. 6.8 а) Bacteria in the roots of a leguminous plant b) Lichen 


Man's dependence on plants and animals 


Man is a part of the ecosystem and, as a consumer, man is 
completely dependent on other living organisms like plants and 
animals for his food. Man is also dependent on plants and animals 
and their products for his various other needs. His house, clothing, 


drinks, medicines, paper and dyes are just some of the things made out 
of plants and animal products. 


BALANCEIN NATURE 


A living organism like the bacteria can grow and multiply at a very 
fast rate. One bacterial cell divides to form two new bacterial cells 
every 20 minutes. At this rate within 24 hours every single bacterial 
cell would have formed more than a million new bacteria. If all the 
bacteria in nature are able to do this, Very soon they will cover the 
entire earth and there will be no room for any other living organisms. 
But this never happens in nature. As the number of bacteria in а 
habitat reaches a. certain level, the amount of nutrients available in 
that environment becomes insufficient to supportany more 
bacteria. The new bacterial cells formed after that stage die very $00? 
because of lack of food and competition among themselves for the 
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available food. The amount of available nutrients in an environmcnt 
limits the number of bacteria in that environment and keeps it more ог 
less constant or balanced. The physical and biological factors in the 
environment which limit or control the numbers of plants or animals 
which can live in that environment are called limiting factors. 


The number of living organisms which can be supported by an 
environment or ecosystem is known as the carrying capacity of the 
ecosystem. The carrying capacity of an environment depends on the 
limiting factors present in the environment. We saw that the number 
of bacteria іп an environment is kept in check by the amount of 
available food. 

In addition to the amount of available food, other factors like the 
amount of oxygen available for respiration, the accumulation of 
metabolic waste products, death due to ageing, competition for the 
available nutrients and oxygen with other organisms living in the 
same community and the number of organisms like protozoa which 
feed on bacteria are also responsible for keeping the number of 
bacteria under control. Similar controls are there in the ecosystem for 
every type of living organism. 

For example, after heavy rains in the forest more grass grows. 
Feeding on this grass which is available in plenty, the number of 
primary consumers Or herbivores increases. The carnivores or 
secondary consumers in turn increase in number feeding on the 
increased number of herbivores. At the same time, because of the 
increased number of herbivores feeding on it, the grass begins to 
disappear. Food becomes insufficient for the herbivores and they 
too, decrease in number. This in turn results in the decrease in the 

fcarnivores. Thus the number of living organisms in nature 
део th е level. This is known as balance in 
is kept more or less at the sam 


nature. ы : : ae 
In the physical environment also, there is balance in nature. The 


; ; imals help in keeping the levels of 
E eA tes eres in the toil, water, oxygen, carbon 
ou a ЫШ en constant. The raw material is used by a living 
i ө Аа into another form. In this changed form it is 
mor зета organism which changes it further. This in turn is 
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used by yet another living organism which may change it back into 
its original form. Thus the mineral nutrients, water, oxygen, 
carbon dioxide and nitrogen in the ecosystem are cycled again and 
again and their balance in nature is maintained. 


Mineral nutrients: Plants absorb minerals from the soil for their 
nutrition. Animals obtain their minerals by eating these plants and 
drinking water which contains dissolved minerals. When the plants 
and animals die, their bodies are decomposed by microorganisms, 
thus releasing the minerals back into the soil. The breakdown of 
rocks by the action of microorganisms also releases some minerals 
into the soil. 


The water cycle: The water on earth is being used constantly by all 
kinds of living organisms. Plants release the excess water in their 
body into the atmosphere by transpiration. Animals release water in 
the form of urine and sweat into the soil and atmosphere. A lot of 
water is also lost from the earth’s surface by evaporation into the 
atmosphere. From the atmosphere water comes back to the earth in 
the form of rain. This is called the water cycle. 


from Water 
animals soaking 
through 
the soil 


eS ae 


Fig 6.9 The water cycle 
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Carbon cycle: Plants absorb carbon dioxide from the atmosphere for 
photosynthesis. Animals on the other hand breathe out carbon dioxide 
and replace the carbon dioxide lost from the atmosphere. More carbon 
dioxide comes to the atmosphere by the decomposition of dead plants 
and animals, and also by the burning of fuels and forests. 


Similarly in the oxygen cycle, oxygen released by plants during 
photosynthesis is used by animals for respiration. 


Carbon dixoide 


Y gas in the -18— — — —3* Carbon 
atmosphere dioxide is 
given off by 
forest fires 
Carbon dioxide Amount of „| |, and fuels 


carbon dioxide: ud 
increases as 


animals breathe 


is being used by 
algae and 
plankton 


Carbon 
dioxide is 


dead 
organism 


Fig 6.10 The s o cycle T 


Nitrogen cycle: The nitrogen present in the atmosphere cannot T 
used by plants for their nitrogen requirements. Nitrogen in air has 
to be first changed into nitrates in the soil. Part of the nitrates in 
the soil are formed by lightnings during thunder storms. vin 
microorganisms living in the soil and also in the Toot he © о 
leguminous plants can use the nitrogen present іп air and change 
it into nitrates. This is known as nitrogen fixation. 
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Plants use the nitrates present in the soil for their nitrogen needs. 
Animals eat plants and other animals for their nitrogen. When these 
plants and animals die, another group of microorganisms called 
denitrifying bacteria decompose their bodies and release the 
nitrogen back into the atmosphere. Nitrogen fixation and its release 
back into the atmosphere form the nitrogen cycle. 


Nitrogen in the air 


Eaten by 
7 "animals 


Used by 
crops 
Nitrogen Such as 
releasing wheat 
bacteria 


Nitrogen Короче 
released, as fungi and 
bacteria break down — 
dead vegetable matter 

Fig 6.11 The nitrogen cycle 


1 
_ Мигодеп fixing bacteria 
in soil and roots of 
legumes 


Activity 2: Observe the various life forms you can find in your school 

garden. Prepare a chart with pictures and drawings showir 

web in the garden. о ae к 
6.2. Conservation of water and soil 


Water and soil are called natural resources because these 
substances are naturally present on earth. Living organisms 
including man get a lot of benefits from such substances. These natural 
resources were formed gradually over a period of thousands of 
years much before man evolved as a species. Atthattime, there was 
complete balance in nature. With the evolution of man and 
civilisations everything changed. Man cleared the land by burning 
trees, and killed more and more-animals for food. He began to grow 
crops or food plants. His own population increased tremendously. ТО 
feed and maintain the huge human population, he has been exploiting 
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or making use of resources without thinking about the future. This has 
upset the balance in nature. 

The standard of living in many parts of the world is very low partly 
because of the huge population and partly because of the thoughtless 
destruction of the irreplaceable resources of the soil and the balanced 
ecosystem. To some extent it is also due to improper or inefficient use 
of resources that are still adequate. If the earths’ population continues 
to increase at its present rate, the living standards of man, with respect 
to food and shelter, will go down. This can be prevented only by 
making use of the available resources more wisely. The efficient and 
proper use of the available resources is known as conservation. 


CONSERVATION OF WATER 

The amount of water present on earth is limited but there is so much 
that there will always be enough for our needs. Most of this water is 
in the form of salt water which cannot be directly used by plants or 
animals on land. Only a small portion of earth’s water is present in 
the form of fresh water. Even this small amount of available fresh 
wateris getting polluted by domestic and industrial wastes and 
becoming unfit for use for man as well as for fresh water life. A lot of 
wateris also being wasted through improper irrigation or water 
supply methods. Available fresh water should be conserved by 
building dams, reservoirs and canals. Wastes should not be allowed 
to pollute our fresh water resources. 


CONSERVATION OF SOIL 
Soil is formed by the action of climate and vegetation on plant life on 
the earth's surface over thousands of years. Soil is present only as a 
thin layer on the top of the earth's surface but it supports plant life and 
supplies their mineral nutrients and water. Without soil there | 
would ђе по food. Loss of soil from the earth’s surface is called soil 
erosion. This is mainly caused by the thoughtless destruction of trees 
and plants by man. The roots of trees and plants hold the top soil 
together. Once the plants and trees have been removed the top soil is 
very easily carried or washed away by wind, rain and water currents. 
Loss of top soil causes rain water to drain away fast without 
increasing the ground water level. Rivers and ponds dry up in the 
summer and overflow during rainy seasons causing floods. 
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6.3 


Soil erosion can be prevented by planting more trees and by 
preserving the existing trees and forests. The carrying away of top 
soil by floods can be prevented by building dams and reservoirs. 
Excessive use of chemicals as fertilisers to improve crop yield and as 
insecticides to kill harmful insects should be avoided. These harmful 
chemicals not only accumulate in the soil and water upsetting the 
balance in nature, they also get absorbed by plants and are passed 
down the food chain finally to man. 


Fertility of soil 


Soil is a mixture of inorganic materials, mineral salts, organic matter | 
formed by the decomposition of dead plants and animals, air, water 
and microorganisms like bacteria and fungi. | 
The inorganic material and mineral salts in the soil were formed 
over a long period in time by the action of weather and 
microorganisms on rocks. The largest inorganic particles present in 
soil are called gravel. Particles smaller than gravel are sand, still 
smaller particles are silt and the smallest ones are clay. Silt and 
clay contain the mineral salts which are necessary for plants. 
The organic material present in the soilis known as humus. 
Humus is formed from the bodies of dead plants and animals by the 
action of microorganisms. Humus is very important for the plants 
because it supples the nitrogen and mineral requirements of plants. 
The particles in the soil are packed loosely and there are spaces 
around them. These spaces are filled with air which is used by the 
Toots for respiration. In addition to air, these spaces around the soil 
particles also contain water with dissolved minerals. Plants absorb 
this water along with the minerals for their nutrition. 
Soil is also the home for various kinds of living organisms. The most 
important among them are the microorganisms like bacteria and fung 
which are responsible for the formation of humus. Nitrogen fixing 
bacteria present in the soil change the nitrogen present in the 
atmosphere into nitrates which can be used by plants. The other 
living organisms like earthworms, rats, moles, ants, rabbits and snakes 
make the soil porous by forming holes in it. Porous soil allows free 
circulation of water and air which are made available to the plants- 
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"Activity 3: Dissolve а handful of gara 
-it aside for 30 minutes to allow the soi 
c settle down first to form the Боно 

particles. Humus will float at the top. 


Fig. 6.12 Components of soil 


The ability of soil to supply the plants with necessary nutrients and 
support their growth is known as the fertility of soil. Soil fertility 
depends on the nature of soil and the nutrients present in it. Soil made 
up of mostly sand particles is called sandy soil. It is highly porous 
and contains plenty of air. But it is poor in mineral nutrients because 
water runs or drains through it very fast taking away the minerals. 
When the soil is made up of mostly clay particles it is known as clay. 
In clay, the soil particles are packed very closely together leaving 
very little air spaces around them. However, clay can hold water 
better because water does not drain through it quickly. As a result, 
clay is rich in mineral nutrients. Soil which contains sand and clay 
particles in right amounts is known as loam and it is the best type of 
soil for plants. It has both air and minerals in the right proportions 
along with humus, making it very fertile. 

The fertility of soil can be improved in various ways. Sandy soil can 
be made more fertile by mixing clay with it. Similarly, clay can. be 
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6.4 


6.5 


improved by adding the right amount of sand. The mineral and 
nitrogen content of soil can be improved by adding manure, compost 
or fertilisers. Manure is made from the excreta of animals, e.g., 
‘cow dung, and compost is made from plant material. Fertilisers are 
chemical substances manufactured by man. Crop rotation can also 
increase the fertility of scil. Тє is the process by which nitrogen lost 
from the soil due to repeated cultivation of food crops is restored or 
given back to the soil by planting leguminous plants in the same field. 


Nitrogen fixing bacteria in the root nodules of leguminous plants will 
make the soil rich in nitrogen again. 


Indispensability of plants 


Man and all other living organisms cannot live without plants. This 

is known as the indispensability of plants. As we have already seen, 
plants are the only producers among the living organisms on earth. 
We depend on plants for our food. Oxygen from the atmosphere, which 
is being constantly used when we breathe, is replaced during 
photosynthesis in plants. The water cycle is maintained with the help 
of plants. Besides satisfying our basic needs for food, water and 
oxygen, plants also give us the wood for our buildings and furniture. 
We obtain some very important life saving medicines from plants. 


Conservation of forests 


Forests are collections of a wide variety of trees and plants. We know 
the importance of plants in maintaining the carbon dioxide and 


oxygen balance in nature. Forests keep the earth’s atmosphere clean 
and are very important in the amount of rainfall we get. By i 


transpiration, the trees in the forest fill the atmosphere with water 
vapour which comes back to us in the form of rain. Forests also 
prevent rain water from going to waste. When it rains over forests, 
the ground rich in humus gets soaked and the ground water level in 
the area rises. This eventually fills the reservoirs from where we get 
fresh water for agriculture and domestic use. The roots of the trees in 
the forest bind the soil and prevent soil erosion. Wi 

water will wash off the top soil and bring it into the reservoirs. This is 
called silting. As a result of silting, the water holding capacity of 
reservoirs, streams and rivers will £0 down. This causes floods during 
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thout forests rain 


the rainy season and insufficient water supply during the dry seasons. 
It is from the forests that we get the timber for our buildings and 
wood for our furniture in addition to other useful substances like 
gums, resins and tannins. Forests also support a wide variety of 
animals which are useful to us in many ways. 

Forests get destroyed during forest fires and when man clears large 
areas of forests for building up or for agriculture. This is called 
deforestation. Forest wild life is destroyed by hunting for personal 
gain. Once the trees in a large area are destroyed it will take 
hundreds of years for them to grow back. In the meantime, the 
balance of nature in that area will be upset. Rainfall will decrease, 
ground water level will go down, soil erosion will take place, the 
reservoirs will dry up and the wild life will move away. To prevent 
all this, man has to conserve the forests. The wealth of the forest 
has to be used more carefully. Whenever trees are cut down new trees 
should be planted to replace them. Forest fires should not be allowed 
to start by the carelessness of man. Fires already started should not be 
allowed to spread over large areas. Hunting for personal gain should 
be stopped and wild life conserved. 


Activity 4: After a heavy rain, visit the school garden and also the 
play ground. Examine the top soil. What differences do you see between the 
two places? Note down your observations. : 


‘Activity 5: Fill up two trays with garden soil. Plant some balsam seeds 
in one and water it regularly. When те balsam plants have grown up 
keep a large stone under one end of each tray so that the trays are now 
slanting. Pour some water along the higher edge in each tray. What 
happens to the top soil in the tray with plants and in the tray without 
plants ? Write down your observation in your notebook. 


Activity 6: Try and visit a nearby forest area along with your teacher and 
classmates. Find out about the various schemes of our government for the 
conservation of forests and write it in your notebook. 
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Some basic concepts 


oA Living organisms аге surrounded by a physical environmentand a biological 
_ 2. Environment changes with time and place, and the living organism in an environment 


. has to adapt itself to these changes. ; 
3. The physical environment is made up of factors like light, temperature, water, 
atmosphere, gravity, soil and terrain. 
. The biological environment is made up of living organisms like 
. аге organised into populations and communities. _ 


. Ecosystem is the name given to the physical and biological environments, and the 
interaction between them. 7 pes ; 

. Living organisms in an eco: 
chains and food webs, 


. Manas Part of the ecosystem is completely dependent on plants and animals. 


8. The physical and biological environments are maintained at a constant level in nature. 
This is known as balance in nature. 


(e . We have to conserve our water and soil resources to Maintain the balance in nature. 
Improper use of water and Soil will finally affect the survival of man. 


. Soil fertility depends on the nature of the inorganic and organic substances present in 
it ; 


plants and animats Which 


system are dependent on each other and they form food 


1. Man Cannot live without plants because Plants are the only producers in the ecosystem 
and maintain the balance in nature. 


‚ Man has 10 conserve forests because deforestation will upset the balance in nature and 
harm life on earth. : 


with messages to 


People to conserve the natural wealth of м 
forest. 


ater, soil and 
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REVISION TIME 


1 Answer each of these question with just one word/phrase. 


1. What is the branch of science which deals with the relationship of plant: 
and animalstotheir environment? 
2. What is the word used to describe the nature of earth's surface? 


3. What are plants which grow in water called? 
4.  Whatareplantswhichtrap and eatinsects called? 
5. Which term describes the network of food chains formed in a community? 


Il Complete this flow chart. 
GREEN PLANTS (PRODUCERS) 


Cows, sheep, etc( ________) 


Carnivores: ? ‚еіс. (secondary consumers) 


— 


Omnivores: , tigers, lions, etc. ( ) 


Fungi, пасти (decomposers) 


Ill 1. What are physical environment and biological environment? 

Describe hydrophytes, xerophytes and mesophytes with examples. 
Explain the terms habitat, population, community and ecosystem. 
What is symbiosis? 

How is the nitrogen cycle maintained? 

Animals, siehe out carbon dioxide. How does this help maintain the 


IV Correct the following statements, 


ооло 


Most of the water Present on earth is fresh water. 

The efficient and Proper use of available resources is knownas reservation 
Loss of top soil results in increase of ground water level. 

Humus is harmful to plants. 


Silting increases the water holding Capacity of reservoirs, streams and rivers. 


о & CY MES 
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7.1 


Fig. 7.1 Rice 


7. Economic Botany 


plants and their products as human food - other uses of plants - dependence of plants on 
animals - dispersal of seeds - pollination. 


The study of plants which are useful to man is called economic 
botany. We know that all plants are useful to man because they 
maintain the balance in nature by being the producers in the 
community and by being a part of the water cycle, nitrogen cycle and 
carbon-cycle. Plants also prevent soil erosion and enrich the soil with 
humus. Some plants are useful to man much more directly. These 
plants provide man with shelter, food, beverages, clothing, medicines 


and other useful products. Such plants are known as economically 
important plants. 


Plants and their products as human food 
Plants are the most important source of food for hum: 
Our food should contain carbohydrates, fats, 


minerals. All these substances are present in plants and plant 
products; therefore man can obtain all his nu 


an beings. 
proteins, vitamins and 


tritional requirements 
from plants. 
Various parts of plants and many kinds of plant products are used by 
man as food. 
CEREALS AND PULSES 


Grains like rice, wheat, maize, barley and oats which are used by man 
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as food аге called cereals. Cereals are rich in carbohydrates, 
proteins and some vitamins. In most parts of the world cereals form 
the staple diet or the main food of man. 

The seeds of some plants are used by man as food. These seeds are 
known as pulses and they contain proteins in large amounts in 
addition to carbohydrates and vitamins. People who eat only 
vegetarian food or food obtained from plants depend on pulses for 

Fig. 7.2 Wheat their protein requirements. Bengal gram, pigeon pea, black gram, 
green gram and lentil are some of the pulses used by man. 


Fig. 7.3 Maize 


Fig. 7.4 Pulses (a) Pigeon pea (Arhar) (b) Bengal gram (channa) 
VEGETABLES AND FRUITS 
Various parts of plants are used as vegetables in the diet of man. 
Potato, carrot, onion and beetroot are vegetables obtained from the 
underground parts of plants. The stem of asparagus, leek and celery, 
the leaf and flower parts of spinach, cabbage, cauliflower and lettuce, 
and tomato, egg plant or brinjal, okra, green pepper, pea pods, 
cucumber and purapkin which are fruits and seeds are all used as food 
by man. Oranges, apples and mangoes are some of the other fruits that 


we enjoy. 


Fig. 7.5 Mango Fig. 7.6 Apple 
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onion 


underground parts 
asparagus 


stem parts 
cabbage 


leaf and flower parts 


OILS Fig. 7.7 Vegetables 


We get oils which are used asc 
changed into fats in our bodi 
sunflower oil, mustard oil and с 
commonly used oils. Oils are al 
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Fig. 7.8 Coconut tree 


Fig. 7.9 (a) Sunflower (b)Ground nut: (c) Mustard 


SPICES 


Spices are plant products which we use in our food to make it tasty. 
Turmeric, cardamom, ginger, cloves, garlic, pepper and chillies are 
some of them. 


D б 
4 
сагдатот 


| 


Fig. 7.10 Spices and condiments 
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На. 7.11 Ginger 
BEVERAGES 


Coffee, cocoa, and tea are beverages or drinks made from plant 
products. Coffee and cocoa are made from seeds while tea is made 
from the leaves of the tea plant. The sugar that we use to sweeten 
our drinks and food is obtained from the Stem of the sugarcane plant. 
Activity 1: Try to grow some veg 
your garden. Prepare а chart abo 
food, with suitable pictures. 


etable plants like tomato and beans in 
ut plants and their products we use in our 


W Activity 2: Collect different kinds of 
Put each type of seed in a small 
these bags for your collection. 


Seeds used as food and to prepare oil. 


polythene bag along with a label and seal 
Fig. 7.12 Sugarcane 


7.2 Other uses of plants 


Plants and plant products are useful to man in various other ways 
besides being the major source of his food. 


Торез, Carpets, curtains and sacks 
door mats, тореѕ and carpets. 


Wood from some plants is used as 
industry. Bamboo and grass 


telegraph poles, Tailway Sleepers, rail 
Fig. 7.13 The cotton plant We make use of wood, 
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p 


Fig. 7.15 The rubber tree 


MEDICINES 


The most important of all the plant products 
used as medicines are antibiotics. 
Antibiotics are substances produced by 
microorganisms like fungiand bacteria, e.g., 
penicillin produced by penicillium. They 
are used in the treatment of diseases caused 
by bacteria. Alcohol is another important 
medicinal product of plants formed during 
the fermentation of sugar by yeasts. Quinine 
which is used in the treatment of malaria is 
prepared from the cinchona plant. A 
medicine for heart disease is obtained from 
the digitalis plant. Pain killers or sedatives 
are prepared from the poppy plant. 
Eucalyptus oil, neem oil and castor oil are 
also used as medicines. 


RUBBER 


Rubber which we use in the manufacture 
of tyres, tubes, etc., is another important 
plant product. It is formed from the milk Fig. 7.14 Penicilium 
or latex of the rubber plant. 


GUMS, RESINS, TANNINS ANDPERFUMES 


Gums, resins and tannins are substances secreted by plants. You 
know how we use gum to stick various things. Resins are used in the 
manufacture of paints and some medicines. Tannins are used in 
making inks and dyes, and also in the leather industry. Perfumes are 
sweet smelling oils extracted or obtained from flowers like jasmine 
and rose. 


ORNAMENTAL PLANTS 


Flowering plants like rose, magnolia, bougainvillea, zinnia, balsam 
and lily are grown in private and public gardens for their beauty. Such 
plants are called o:aamental plants. Crotons and ferns are also some 
of the non-flowering ornamental plants. 
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7.3 


7.4 


Activity 3: Collect pictures of plants тот which useful products other. than 
food are obtained by man. Make a collage with these pictures aad put it up 
in your classroom. 


Dependence of plants on animals 


We have seen earlier that animals are dependent on plants. It may seem 
as if animals only destroy plants by eating them. However, since plants 
as well as animals are part of the ecosystem, they are dependent on 
each other, and plants derive a lot of benefits from animals. Animal 
excreta and the dead bodies of animals are some of the most important 
sources of nitrogen and minerals for the plants. Plants constantly use 
up these substances from the soil and they are partly replaced by the 
animals with the help of the decomposers. Some plants like the 
pitcher plant take their nitrogen directly from insects by trapping and 
digesting them. Animals like earthworms, rats, moles and rabbits 
increase the fertility of soil by making it more porous. Animals play 
an important role in the dispersal of seeds and in pollination, thus 
helping in the reproduction of flowering plants. 


Dispersal of seeds 


The seeds formed by a plant have to be taken to places away from the 
parent plant. Seeds which fall down near the parent plant and grow 
into new plants will compete with the parent plant for the available 
nutrients and sunlight. The parent as wel] as the new plants will be 


harmed by this. Nature has provided various means by which the seeds 
are distributed or dispersed over a wide area, 


MECHANICAL DISPERSAL 


The fruits of pea, beans and balsam b 
mature throwing the seeds away from 


urst open when they are 
the parent plant. 


DISPERSAL ВУ WIND 


. Seeds dispersed by wind’ 
are very light and have 
feather-like or wing-like 
Structures which help 

Fig. 7.17 Cotton seed with them to float in the wind 

уйа over long distances. In 
this way the cotton fibres 
attached to cotton seeds 
help in dispersal by wind. 

Moringa seeds have flat- 

Fig. 7.18 Winged seed of tened wing-like struc- 

Jacaranda tures. Sunflower and 
calotropis seeds have 
feathery hair-like struc- 
tures which help them to 
float in the air like para- 
chutes. Some plants like 
shorea and hiptage have 
propeller-like wings on 


their seeds. 
Fig. 7.19 Pappus of dandlion 
fruit 


Fig. 7.20 (а) Seeds with tufts 
of hair 


DISPERSAL BY WATER 


Seeds of water plants like 
lotus eud water lily have 
a sponge-like support 
which helps them to float 
in water. The air spaces 
in the coconut husk also 
perform the same func- 
tion. Seeds floating in 
water are carried to far 
off places by the waves 
and water current. 


Fig. 7.20 (b) seeds with wings 
DISPERSAL BY BIRDS, ANIMALS AND HUMAN BEINGS 


Birds, animals and man eat the fleshy portion of fruits like mango, 
apple and orange and throw away the seeds. 
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Fig. 7.21 Coconut 


Fig. 7.22 Mango 7.5 


Fig. 7.23 Apple 


Other fruits like xanthuim and martynia have sharp hooks by which 
they get attached to the fur of animals or the clothings of man to be 
dispersed over a wide area. 


Stiff hooks get attached tof: 
wooly animals. 


Fig. 7.24 Dispersal of seeds 


Activity 4: Collect seeds which are dispersed by different methods. Put 
them in polythene bags as before and label them. 


Pollination 


Pollination is the process by which the pollen 
Teach the stigma of the same flower (self- 
flower (cross-pollination). Pollinati 

insects. Cross-pollination is more 


grains from the anther 
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Formation of fruits without fertilisation of the ovules is known as 
parthenocarpy. In parthenocarpy, even though pollination takes place 
and fruit development begins, fertilisation does not take place and 
seeds are not formed as in banana and some varieties of grapes. Seed- 
less fruits are very popular and have more commercial value. 


Some basic concepts 
1. Economic botany is the study of plants and plant products useful to man. 


2. From plants we obtain various food materials like cereals, pulses, vegetables, 
fruits, oils, spices, beverages and sugar. 


3; Besides food, plants yield other useful materials like fibres, wood, medicines, 
rubber, gums, resins, tannins and perfumes. 


4. Plants are dependent on animals for their mineral and nitrogen requirements. 


5. Reproduction in plants needs the help of animals because pollination and 
dispersal of seeds which are important stages in reproduction are carried out by 
insects, birds and other animals. 


6. In addition to animals, pollination is also brought about by wind in some plants, 
while dispersal of seeds can be carried out by wind, water and mechanical 
methods. 


Some suggested projects/activities 
Most of you must be bringing your lunches to school. Open all your lunch 
boxes and see what kind of ‘plant food’ you have brought. Record this 
information. Do this fora week. Share your information with all your 
classmates and your teacher at the end of the week. 
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REVISION TIME 


I Fill in this table with at least three examples in each column to show 
the various uses of plants and their products. 


cereals & 
pulses 


ње | ле Гена | 


Are there any more uses of plants to man? 


II 


Answer these questions in detail, 


How are plants dependent on animals? 
Describe the various ways in 
How does nature prevent Self. 
What is artificial pollination a 


which seeds аге dispersed. 
-pollination? 


nd why is it done? 


> ою з 


lll Fillin the blanks. 


1. Оа gee Sih study ofpiartewrich 
2. Cereals formthe 
the main food of m 


or 
an in many parts of hio 7” 
3. Quinine, used to 


treat malaria, is 
plant, 


S are Substances 


4. Gums, Tesins 


and tannin 
plants. 


by 


is the formation Of fruits without fertilisation. 
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